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1. INTRODUCTION

The performance, of aircraft gas turbine engines under sooting conditions and/or ramjets
burning slurry fuels (leading to oxide aerosols and deposits), depends upon the formation and
transport of small particles of complex morphology, often in highly non-isothermal combustion gas
boundary layers (BLs). Aggregate formation / transport are also important in chemical reactors used
to synthesize/process aerospace materials, including turbine blade coatings, optical waveguides,
ceramic precursor powders,...). Accordingly, this research was directed toward providing chemical
propulsion system engineers with rational new predictive techniques to deal with particle formation-
transport-deposition phenomena, accounting for significant non-spherical particle morphology
effects. An interactive experimental/theoretical approach was used to gain an understanding of
performance-limiting mass/energy transfer-phenomena at or near interfaces. This included the
development/exploitation of laboratory burners and new diagnostic/characterization techniques
(Sections 2.1,2.2). Resulting experimental data, together with the predictions of asymptotic theories
were then used to propose and verify rational engineering correlations for future
design/optimization.

2. SUMMARY OF PRINCIPAL RESEARCH ACCOMPLISHMENTS;

Most of the results obtained under Grant AFOSR 97-1-0266 can be divided into
the subsections below:

2.1 Laser-Induced Incandescence (LII) for Soot Measurements: New 'Modalities'

While instantaneous, local soot volume fractions and spherule sizes are sufficient for some
purposes (especially in predicting the structure of atmospheric pressure flames), a knowledge of the
aggregate size distribution (ASD or pdf(N) , where N is the number of spherules in a 'fractal-like'
aggregate) is essential to predict the radiative properties and, say, health effects of sooting
combustors. Rapid response LII access to such information would also permit the development of
local aggregate number density pdfs and relevant 'scatter' diagrams in turbulent sooting flows,
thereby facilitating the development of more realistic soot models for such environments. Under the
present grant we carried out an analysis (Filippov et al. 1999a); which demonstrated, for the first
time, that in the small Knudsen number (eg. high pressure) limit, LII can be used to infer aggregate
size distributions. We exploited an improved theoretical knowledge of the optical and heat transfer
properties of fractal aggregates (Filippov and Rosner, 1998,1999, Filippov et al.1999b). We showed
that the 'accessible' domain (on the plane of aggregate population spread vs. geometric mean number
of spherules per aggregate, Ng) includes most soot cases of practical interest.

2.2. Development of 'Thermo-Phoresis-Based’ Particle Diagnostic Techniques

In this program we developed/demonstrated two thermophoresis-based methods for
measuring absolute local soot volume fractions, Jp, in both co-flow and counterflow laminar
diffusion flames). The first, called Thermocouple Particle Densitometry (TPD)(McEnally
et.al.(1997)), exploits the laws governing thermocouple response to thermophoretic soot deposition,
as first suggested by the PI in 1985. This "TPD' research has led to a novel and quite convenient
method to track local soot volume fractions in laminar flames, most recently including flames
deliberately 'doped’ with possible soot pre-cursors (McEnally and Pfefferle,1998). Remarkably, the
method responds to transparent soot (condensed PAHs, important in soot inception) to which
ordinary laser light extinction (LLE) is "blind" (McEnally et al., 1998, Koylu er al. 1998). A
combination of TPD and more classical methods of analysis is expected to shed new light on the
role these ubiquitous "transparent" particles, found very early in hydrocarbon vapor/air diffusion
flames, play in the overall soot formation process.

1 For research collaborators consult Sections 3, 5




The second, related technique, which we call Thermophoretic Sampling Particle Diagnostic
(TSPD) (Koylu, et.al. (1997)) is an extension of TEM-based thermophoretic simpling to also obtain
absolute, local soot volume fractions, again making use of the laws governing thermophoretic soot
deposition (eg., Rosner et..al. (1991,1992)).

2.3 Simulation Methods for Aerosol Populations Described by 2 (or More)"State Variables"

Based on the expectation that 'sectional’ (finite-difference) methods will become problematic
for the ultimate prediction of multi-variate pdfs for sooting, turbulent combustors, we have
developed/illustrated a more versatile Monte-Carlo-based (MC-) simulation of the population
balance equation PBE (Tandon and Rosner,1999, Rosner and Yu, 1999) and successfully
demonstrated the efficacy of this approach for the an important 2-state variable case in which each
non-spherical particle in the population is characterized by its volume v and surface area , a. Even in
this bivariate case we have found "self-preserving" (constant shape pdf) asymptotic solutions
(Tandon and Rosner,1999(continuum regime); and, for the free-molecule regime, Rosner and
Yu,1999). While these "self-preserving” solutions may not apply apply locally to the dynamical
situation of many real flames, including the TMA-seeded atmospheric pressure counter-flow
diffusion flames on which we have considerable experimental data (Xing et.al.,1997,1999), they are
of considerable theoretical interest, and can be used to predict many observable properties of
‘coagulation-aged’ aerosol populations, including mass deposition rates (Rosner et.al.(1998,2000)).
As a corollary of this research, we have developed methods to predict the decisive mean spherule
size (which fixes the specific surface area of such aerosols)(see, Xing and Rosner,1999), and even
the spherule size distribution (Rosner and Yu(2000)).

2.4 Prediction of Particle Deposition from Soot Populations

The fact that smokes or mists of aerospace and environmental interest are comprised of
particles both large and small compared to the prevailing gas mean-free-path inevitably complicates
accurate predictions of, say, fotal mass deposition rates to confining walls by the mechanism of
convective-Brownian diffusion (Sc>>1), or thermophoresis, across laminar or turbulent boundary
layers. However, since all individual particle transport properties are sensitive to the prevailing
Knudsen number based on particle diameter, this must be accurately taken into account. In the present
program we extended previous results from this laboratory to show how deposition rates from a
flowing stream of coagulation-aged polydispered spherical particles in the Knudsen transition regime
can be predicted by systematically correcting results more easily calculated for the (hypothetical)
reference case of mono-dispersed spheres, either in the continuum or free-molecule limit. For this
purpose we carried out "once-and-for-all" quadratures over the Cunningham-Millikan "slip-flow"
function, and the Talbot thermophoretic function (Rosner and Khalil,2000) with appropriate quasi-self-
preserving particle size distribution (PSD-) functions, using recent information on the effective spreads
(0gef) of these near-log-normal PSDs associated with Brownian coagulation in the transition regime.
Whether the deposition mechanism is Brownian diffusion (Rosner,1998) or thermophoresis (Rosner
and Khalil(2000)), this led to rational "universal" correlations, in terms of the prevailing Knudsen
number based on mean particle size in the population, which will drastically simplify and accelerate
such particle deposition rate calculations in the future.




3. ADMINISTRATIVE INFORMATION: PRINCIPAL PERSONNEL,
PRESENTATIONS; APPLICATIONS, "TECHNOLOGY TRANSFER"

The following sub-sections summarize some pertinent facets of the abovementioned Yale HTCRE
Lab/AFOSR (nominally 3 year-) research program of management interest:

3.1 Principal Research Personnel

The present results (summarized in Sections 2 and 5 and the 17 papers prepared under this
program) are mainly due to the contributions of the individuals listed in Table 3.1-1, which also
indicates the overall role of each researcher. It is noteworthy that, in addition to the results
themselves, this program has simultaneously contributed to the research training of PhD students: M.
Zurita, and Y. Xing. The latter, recently completed a post-doctoral position at Johns Hopkins Univ.,
and was runner-up for the 1999- ACS/Colloid Div.V. LaMer Award (based on outstanding
dissertation research). He is now in an excellent position to make future contributions to
technologies oriented toward high-tech aerospace materials synthesis/processing. '

Table 3.1-1 Summary of Principal Research Participants® on AFOSR Grant: 97-1-0266 :
TRANSPORT PHENOMENA AND INTERFACIAL PHENOMENA
IN MULTIPHASE COMBUSTION SYSTEMS

Name Status? Date(s) Principal Research Activity?
Filippov, A.V. PDRA-RS/S  9/97-11/99 LIl theory for pdf(di) and pdf(N)
Rosner, D.E. PI 4/97 -11/99  Program direction-dep. theory/exp
Xing, Y. GRA-PDRA  4/97 -6/98 Particle prod./char. In CDFs
Yu, S. PDRA 10/98-7/99 MC Simulation of soot coagulation
Zurita,M GRA 1/99-11/99 LII theory; Aggregate properties
2 PDRA=Post-doctoral Research Asst GRA= Graduate Research Assistant (V=Visiting)

Pl = Principal Investigator b See Sections 5.2,5.3 for specific references cited in text (Section 2)

RS/S=Reseach Scientist/Scholar

3.2 Cooperation with US Industry

While the research summarized here was principally supported by AFOSR under Grant 97-
1-0266, the Yale HTCRE Laboratory has also been the beneficiary of occasional smaller grants from
U.S. industrial corporations, including groups within ALCOA, GE, DuPont, Union Carbide (now
Advanced Ceramics Corp.) and Shell, as well as the feedback and advice of scientists/engineers from
these/other corporations. We appreciate this level of collaboration, and expect that it will accelerate
inevitable applications of our results in areas relevant to their technological objectives (see, also,
Section 3.4, below).

Periodically, our results are picked up and used by aerospace-oriented industrial contractors,
or corporations engaged in ancillary chemical industry. However, no bona-fide “Technical
Transition” was identified by the PI during this particular interval.




3.3 External Presentations, Research Training, and Pedagogical Impact

Apart from the 17 publications cited above and itemized in Sections 5, we have presented
some 20 technical talks on the subject matter of this Grant. With few exceptions these have been at
national meetings of the Combustion Inst., AIChE, and AAAR, ot as University seminars (as
documented in our earlier Annual Reports on this grant).

The pedagogical impact of the PI's AFOSR research will be considerably augmented when
Dover Publications (Mineola, NY) markets an updated paperback reprint of his 1986 textbook-
treatise during the summer of 2000. This ‘reprint’ will actually contain a 50 page Supplement which
cites many recent papers, including those supported by this Grant.

3.4 Applications of Yale-HTCRE Lab Research Results; Technology Transfer

As an indication of the worldwide scientific impact* of this 3-year OSR-supported program,
some 150 citations have appeared under the PI's name: Rosner, D.E. in Science Citation Index. It
has been gratifying to see direct applications of this generic AFOSR-supported particle and vapor
mass transfer research in more applications-oriented investigations reported in recent years, as
documented in our earlier Annual Reports. During this reporting period there were apparently no
new bona-fide 'transitions' to report, although our recent OSR research on particle deposition and
impact-induced erosion is being used in the land-based combustion turbine industry, including that
concerned with energy recovery at chemical plants (Private Communications related to the PI’s
consulting activities). Applications in other fundamentally-oriented research programs are easier to
discover and track. For example, the PI has become aware that ‘“TPD’, a thermophoretically-based
technique for determining local soot volume fractions and temperatures in laminar flames (see
Section 2.2), is currently being used at UCLA, VPI and UTRC. This technique, a ‘byproduct’ of our
OSR-sponsored particle deposition research (Section 2.4), is quite attractive because it is simple,
completely independent of particle optical properties, and applicable to very low soot volume
fractions.

4. CONCLUSIONS

This 3-year AFOSR program was motivated by the fact that the ability to reliably predict the
local concentration, sizes, transport properties and stability of aggregated flame-generated particles
(carbonaceous soot, B,0; ALO;, ...), often in the size range of only tens of nanometers, in high
pressure, high temperature environments, is important for many technologies relevant to the
U.S.AF., especially jet engine combustor design. As one important overall result, we have shown
that soot aggregates from a wide variety of organic and inorganic combustion systems exhibit
mechanistically significant morphological and transport property similarities (Rosner et.al.,1997,
Koylu et.al.,1995,1997, Xing et.al., 1997,1999). Indeed, our results for the transport properties of
soot aggregates can now be used in more accurate models of soot dynamics in laminar and
turbulent flames. Moreover, we have also provided properties needed to correctly interpret the
results of recently introduced laser diagnostics as applied in research on soot formation/suppression
at high pressures (eg., laser-induced incandescence (LII)). These experimental techniques, together
with closely coupled theoretical calculations of particle birth/dynamics in counterflow diffusion
flames and mixing/boundary layers, have led to a significantly improved understanding of
combustion-generated ultra-fine particles, including their sampling, coagulation, restructuring and
deposition dynamics.
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Populations”, AIChE-Particle Technology Forum, in Vol 1, Advanced Technologies for Particle
Processing, AIChE/IChE, pp. 357-362, November 1998

Rosner, D.E.(1997) "Combustion Synthesis and Materials Processing”, Chemical Engineering Education (ASEE),
Fall 1997 Graduate Issue 31 (4) 228-235 (November 1997); Student Exercises: Joc. cit. 32(1), 82-83(1998)

Rosner, D.E. and Khalil, Y.F.(1999) ,"Particle Morphology and Knudsen Transition Effects on Thermophoretically
Dominated Mass Deposition Rates From 'Coagulation-Aged' Populations", J. 4erosol Sci 31 (3) 273-292 .(2000)

Tandon, P., and Rosner, D.E., "Monte-Carlo Simulation of Simultaneous Particle Aggregation and Simultaneous
Restructuring", J Colloid Interface Sci. 213, 273-286 (1999)

Xing, Y., Rosner, D.E., Koylu, U.O. and Tandon, P.(1997) "Morphological Evolution of Oxide Nano-particles in
Laminar Counterflow Diffusion Flames---Measurements and Modelling", AIChE J. (Special Issue on Ceramics
Processing) 43 (11A) 2641-2649

Xing, Y., Koylu, U O and Rosner, D E,"In situ Light Scattering Measurements of Morphologically Evolving Flame-
Synthesized Oxide Nano-Aggregates", Applied Optics 38 (12) 2686-2697(1999)

Xing, Y. and Rosner, D.E. (1999) "Prediction of Spherule Size in Gas Phase Nano-Particle Synthesis", Invited Paper
for J. Nanoparticle Research, Special Issue on Vapor Phase Synthesis of Nano-particles 1 ,277-291(1999)

Xing, Y., Synthesis and Morphological Evolution of Inorganic Nano-particles in Gas Phase Flames, PhD
Dissertation, Yale University Graduate School, Chemical Engineering Dept., December 1997
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Xing, Y., Synthesis and Morphological Evolution of Inorganic Nano-particles in Gas Phase Flames, PhD
Dissertation, Yale University Graduate School, Chemical Engineering Dept., December 1997

5.3 PUBLICATIONS SUBMITTED/IN PRESS BASED ON GRANT AFOSR 97-1-0266

Filippov, A.V, Rosner, D.E. and Kumar M. (1999) "When and How Can LII be Used to Determine Soot Aggregate
Size Distributions?", Paper 142, Session B-4, 1999 Joint Technical Mtg.-Combustion Inst.; Comb Sci &
Tech (submitted, April, 1999; in press, 2000)

Filippov, A.V.(1999), "Theory of Hydrodynamic Interaction of N Arbitrary Spheres at Low Reynolds Number", J.
Colloid Interface Sci (in press,2000)

Rosner, D.E. and Yu, S., "Monte-Carlo Simulation of Free-Molecule Regime Brownian Aggregation and
Simultaneous Spheroidization", AICKE J. (submitted, May 1999; revision in preparation)

LIST OF ABBREVIATIONS
ALS Angular Light Scattering BL  Boundary layer
CDF Counterflow diffusion flame TEM Transmission Electron Microscopy
CVD Chemical vapor deposition ~CRF Combustion Research Facility

D¢ Fractal dimension GRA Graduate research Asst.

G/S  Gas/solid interface JTPV "Jump" Thermophoretic Velocimetry
LDV Laser Doppler Velocimetry LIl Laser-induced incandescence

LLS Laser light scattering LTCE local thermochem. equilibrium

PBE Population Balance Eq. pdf  Probability density function

Pl Principal Investigator PSD Particle size distribution

MRS Materials Research Society TMA  Trimethyl aluminum

VS  Visiting Scholar TPD Thermocouple Particle Densitometry

TSPD Thermophoretic sampling particle diagnostic
TPV Thermophoretic velocimetry

*Full-length reprints previously unavailable are reproduced in Section 6 (along with Forms 298)
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Title of Article: "Particle Morphology and Knudsen Transition Effects on Thermophoretically
Dominated Mass Deposition Rates From 'Coagulation-Aged' Populations”

Authors: Rosner, D. E. and Khalil, Y.F.
Publisher: Elsevier

Volume: 31 Pages: 273-292 Month Published: March Year: (2000)

HONORS/AWARDS RECEIVED: Senior Scientist Research Award of the AAAR

Professor Daniel E. Rosner of the Yale Department of Chemical Engineering , has just been named as
the 1999 D. Sinclair Award Winner of the American Association of Aerosol Research (AAAR).
Presented October 13, 1999 in Tacoma WA at the 18th Annual Mtg. of AAAR, a society devoted to the
science and technology of gas-borne particulate matter, this award recognizes sustained excellence in
aerosol research and technology by an established scientist. Professor Rosner, who joined the Yale ChE
Faculty in 1969 after 10 years of industrial research experience, is the author of over 230 research
publications, many dealing with the synthesis, coagulation, restructuring kinetics, transport properties,
and detection/characterization of gas-borne particles, often with dimensions as small as 10 nanometers.
Such particles are important in air pollution control engineering and semi-conductor processing, as well
as the industrial scale production of high-value ultra-fine powders, pigments, and optical wave guide
fibers.

TRANSPORT AND INTERFACIAL PHENOMENA

IN MULTIPHASE COMBUSTION SYSTEMS
AFOSR Grant No. 97-1-0266
Principal Investigator: Daniel E. Rosner




Form Approved

REPORT DOCUMENTATION PAGE OMB No. 0704.0188

P eoorer e e CoReCoo0 B e N reveeenr e B e g ot regoraing Th Brden ......"‘.:“"‘.'."’:., ot ;'“..':5"‘:;."‘;
mm.mv um'ﬁez.u u‘:‘n oﬂno'"m uouq-'v."".-m m'wq-:pmvuxwm. m:. e
Y (Leave blank) |12. REPORT DATE 3. REPORT TYPE AND DATES COVERED .
1. AGENCY USE ONL (Le S mer 1999 R eprm[
-2, JITLE AND SUSTITLE S. PUNDING NUMBERS
() - : i PE - 61102F
icti herule size in gas phase nano article synthesis
Prediction of spherule siz gas p p PR - 2308
’ SA - BS
- AuHoss! G-F49620-97-1-0266

Yangchuan Xing and Daniel E. Rosner

9 #
S. PERFORMING ORGANZATION
TP EAFORMMG ORGANLZATION NAME(S) AND ADORESS(ES) REPORT NUMBER

'

Yale University
High Temperature Chemical Reaction Engineering Laboratory
Department of Chemical Engineering
PO Box 208286 YS, New Haven, CT 06520-8286 USA

AME(S) AND ADDRESS(ES) 10. SPONSORING / MONITORING
9. SPONSORING / MONITORING AGENCY NAME(S) ORESS(ES) S G M ORUMBER
AFOSR/NA .

801 N Randolph St., Rm. 732
Arlington VA 22203-1977

11. SUPPLEMENTARY NOTES

Journal of Nanoparticle Rescarch 12 277291, 199y,
OO0 Rluwer Academic Publishers. Printed in the Netherlands

123, DISTRBUTION/ AVAILABIUTY STATEMENT 12b. DISTRIBUTION COOE

Approved for public release; distribution is
unlimiced

13. ABSTRACT (Maximum 200 words)

Surprisingly. there is still no rational yet practical method to reliably predict absolute *primary’ nanospherule sizes
and, hence, specific surface areas. in gas phase flame nanoparticle synthesis. The present paper summarizes our
approach to this important problem, using a plausible and tractable coagulation—coalescence (two-rate process)
model, but with an important modification to the rate of nanoparticle coalescence. The Smoluchowski equation is
used to describe the particle Brownian coagulation rate process (free-molecule regime), together with the assumption
that the particle population follows a self-preserving size distribution. The decisive coalescence process, driven by the
minimization of surface energy of the coalescing nanoparticles. is presumed to occur via the mechanism of surface
diffusion. However, a curvature-dependent energy barrier for surtace-diffusion is proposed, taking into account
the extended “surface-melting’ behavior of nanoparticles. This is shown here to have the effect of accelerating the
coalescence rate of touching nanoparticles, leading to absolute sizes (at the predicted onset of aggregate formation)
in encouraging agreement with available experiments. It was found that the coalescence rate, especially with a
curvature-augmented surface diffusivity, is far more sensitive to particle size than is the Brownian coagulation rate.
As a result, when cast in terms of characteristic process times. a distinct crossover generally exists, allowing the
determination of observed ‘primary’ spherule sizes within larger aggregates. This approach is successfully applied
here to several published synthesis examples of vapor-derived nanosized alumina and titania. Its broader implications
for nanoparticle synthesis in non-isothermal reactors, including our own counterflow diffusion flame reactor, are
also briefly summarized.

14, SUBJECT TERMS 15. NUMBER OF PAGES
Laser-induced incandescence. soot morphology , aggregated particles, particle mass transport 15
tbermophoresis, Brownian diffusion, particle sampling, nano-particle 16. PRICE CODE

formation/restructuring in flames, deposition rate theory

17" SECURITY CLASSIFICATION | 18. SECURITY CLASSIFICATION 9. SECURITY CLASSIFICATION | 20. LIMITATION OFf ABSTRACT
OF REPORT OF THIS PAGE OF ARSTRACT

Unclassified Unclassified Unclassified UL
Standard Form 298 (890104 Draft]

Peoerinadt W ANY S04 239-18




soeld Sunye) Apsowr (8661 ‘stuisierq) isey Ajpwanxo
a1e saFers A[1ea asay) Je sassaooid ey 108 3y 0) anp
Apred st siyy, soBeis woneunoy opnsedoueu, Apied
2 ur sonury Yimold apnued jjeroadsa ‘pooisiepun
134 JOU 21e SJUSWUOIIAUS YOnS Ul Uoneuuo] apned
Jo spejuswepuny ayj ‘Aajeunyiojun) 1omod Juniaeos
W3] 91qisiA uey) Jayjel eale soejins oyIoads uo paoeld
st wniwsid oy yowym ur suoneorjdde Arejuswdid
-uou Suipnpour ‘sropmod ouy djerousd Ajjesiwouods

1aded paytaug,

o} Ansapur up peaidsopim jus are sassadord awery
*£1muad e Jo Jrey A[ySnor yoeq padel; 2 UEd YIIYM
‘(?o1L 'F-9) swowdid szisapuds 01 sowey aseyd sed
Jo asn oy Apperdadse ‘Aiopsiy Juoj v eaey soponied
oweSiour suyenin Suonpoid Joj sasssoord [osoroy

uogpnpou] ‘|

‘pazurewuns Agatiq osfe
Qe '10j0BA1 SWIRY UOISHIJIP MOPISIUNOD UMO INO SUIPNjOUl ‘SI0JE3] [BULISYIOSI-UOU UL sisayiuis aponsedoueu 10y
suoneorjdw JopeoIq S)| "eIUR}L PUE BUIWIN[E PAZISOUEU paaLap-Jodea Jo sajduwexa sisayuks paystjqnd [e1a49s 0} 219y
poarjdde Kjnyssooons s1 yoeosdde siy, ‘sejeFo133e 1adre] uyiim sazis ojruayds  A1ewnid, poAIasqo Jo uONEUILIAAP
ay) Suimop[e ‘s)sixa A[[esauad 19A0SSOID PUNSIP € ‘SouIT $53001d DNSIINIRIBYD JO SULID) U JSED USYM )[nsal & Sy
*3je1 uone[nSeod uerumorg oY) SI ueyj azis a[onIed o) 2A1HSUIS 210U JBJ ST ‘AITAISIYJIP 20BJINS PajuaWTne-oInjeAInd
e yim Afewadss ‘ojer 20u22s2[e0d 2Y) JBY} PUNOy sem 1j ‘sjuswiiadxa s[qe[ie Yim juawdaide FuiFeinoous ug
(uoryeursoy a)eg2133e Jo 1osuo payoipaid ay) je) sazis aynjosqe o1 Juipea] ‘saporedouru Juryono) jo 91kl IUIISI[LOD
3y} SuneIa[a0ok JO 193JJ2 Y AABY 0} 313y UMOYS SI SIY |, "sapniedoueu Jo 101aY3q  Sunaw-a0e)Ins, POPUSIXI [}
junoodoe oyt Jurye) ‘pasodoid st uoisnggip-edejins 10§ 13req AF19ua Juapuadap-2INIBAIND B JIOAIMOY UOISIIp
90BJINS JO WISIUBYDAWI 3} H74 J0D30 0) paurnsaid s1 ‘saoniedouru Jurosajeod ay) Jo AS1aus 08NS JO UOCHEZIWIUIW
ay1 Aq udALIp “ss2001d 30UIDSALOD JAISIOAP 31, ‘UonngLIsIp azis Surarasaid-yjas e smojjoj uonendod aponred ayj ey
vopdwnsse oy} Yiim Jay1a303 (aundal aynosjous-2a13) ssa001d a1el uonendeod uetuaolg aonied 9y) 9q1ISap 0 pasn
st uotzenba pSMOYIN[OWS I ], "30UIS3[E0D dpdTedOULY JO )1 3Y) 0) UOHESYIPOW Juepodwl LR Y)im Jnqg ‘Jopotl
(ssa001d djRI-0M1) 90UIDSI[LOI-UONE[NTE0D 9jqeioel pue dfqusnerd e Juisn ‘wajqoid jueyodwn suyy o) yoeosdde
1mo sazuewwns 19ded juasaid sy -sisayuds sppnedoueu aurey aseyd sed ul ‘seale aoejins oyoads ‘aoudy ‘pue
sazis apntaydsoueu  Krewnd, aynjosqe yorpaid K[qei[al o) poratu jeonoed o4 [euorjel ou s st a1oy) ‘A[Suisuding

Resqy

sisauis aponied owepy
‘UOISNJJIP 2JBLINS ‘9DU3DS3[£0D ‘FUn[auw deyIns ‘Bale adeLINS oyidads ‘saponiedoueu :spiom £ay

6661 YOIBI pi W0} Pasiaal uf pajdaos

R661 124Wwada(] [ poaday

(pa-appd  D)IUSOLJIIDP IDI-"])

auapuodsaiios aof woymy,,, (npa myf@)Sun-uonysSuns Juow-5) 91717 (1Y ‘owpg Knsaoanuy surydogy
sugor ‘SupaaontSusg ponuny) fo jupravda(q SSappy wosadd,, ‘YSN ‘98Z8-07S90 LD UIADH moN Wisaoanin
UL K400 SurtddmrSuzy HORIVIY (WI1UIYY) danpvaodiua] ySipy Supoon3uzy pponuay,) fo juounanda(y

e JOUSOY H [PuE(] pue ,,Sury venyofuey

(Sisayyuds spnaedoueu aseyd ses uy azis apniayds Jo uondipaiy

SPUDYANIIN i) Y PITULL] “SIDYSHYN] JMIPOIY 1AM 666]
BOOT T6CLLE 1 Y0353y aporavdouvy fo ppuanof

1




&) ‘N/¢=a ‘Njau= ()4 ‘a/a=l

(TL6L ‘e R IET)
So[qeLIEA ,paedsal, SuImo[|o] ay) Suluysp pue uonew
-J0Jsuel) Ajueqiwis e Suronponu “7 swn (UoNnjoad) je
swnjoa yun 1od saponed Jo Joquunu [ej03 3Y) ST A AIOYM

e »

© wo@uouand [ [i=2
1S9ZIS

aponued [pe 1940 [ by Bunwwns £q pauteiqo st s3pon
-1ed Jo Ajsusp Joquunu fejo) ay) ul Kedap ayf, *(z b))
suridar apnosjoul 991J Pa[eI-0S SIYf} ISPISUOd A[UO am
‘armeraduwo) sisaypuis ay) Je yied 291 ueaw sed oY) 03
poredwod uaym (wu Qg uey) ssay) J[ews A[[eIousd axe
ss3001d |0SOI9E UE UL PIAIISqo sajnIayds Arewrnd ay)
2ouig “oseyd pasuapuod oy Jo Ansuap ay) °d pue ‘aIn)
-erodwioy ayy  “uejsuod uuewzijog oY) sty aroym

. a
@ e+ en) - —+=-)
w\T 1
d up

: —} = (a‘a)d
AWA LY AN

(LL6T “19PUBIPaLL]) UONLIM 3q
Kew: “owg3a1 oqnoajow 921y oy ut ‘(1) *bg w Suureadde
uonounj Kouonbasy uolsijod 2y, "ap (z/1) F a 28uex
az{s oy ut sapored o L)isudp raquuinu oY) st (4)u areym

0
® ap (u(a)u(a * a)g \ -

0

Ap(a — a)u(a)u(a—a‘a)g \.m = ®

W1 ue
(LL6T ‘10purlpaLLy)
uonenba HSMOYONJOIS Y JO WO} SNONUNUOD Y}
JO swi19) uy passaidxs aq ued Ages uondnpoid sponied
o) ‘pajoojdou si sosinoaid sodea Juratans jo uonep
-1X0 snoauado1)ay eia Yimoid sponied pue ‘pawnsse
st soputed SuIprjjod 2y JO 90UISI[LOD SNOIUBIURISUL
J1 "Jueisuod uondrly awnjoa aseyd pasuapuod oy Jut
-ufejutew opym ‘AJISudp Joquinu apdiped Ui ISEAIOIP
e 0) sped) (LLe] ‘Japue(paiig 82 *90s) sapiped Jo
uonengeod ‘JUSWUONIAUS JLIBGOSI [EULIAY)OSI Ue U]

suonvdod 2)on4vd fo uonwindvoo uviumoiqg ‘7'z

*o3e)s sIy) UO pasnooy
I mo[aq e[nuioy oy ‘sazis ojniaydsoueu Suturuiaiep

6LC

$9559001d 91BI U PAjSAIA}UI IR IM ISNBIIY "PI][ONU0D
-uoyjengeod 9] ‘90UIISIROD SNOIUBJURISUL Yim UOY}
-ejn8e0d Aq pazuajoeleyod si aers swyL, | i ur
pajexnsnjI se ‘pounto] are sojniayds 3ty yorym ui o3els
[ET}IUY UE ST 9I3Yj ‘SISED [[e Ul ‘SSO[oYUaAaN ‘passaidxa
Kprequurs oq ues K103s1y a1mjeadurd) e ‘s10)9e31 (050198
19y30 104 -osdeqoo jjim sedaidde (e pue ‘qeuaiew
apored ay; o ainjeradwa) Sunjowr oY) pasoxs Ajdjewr
-ppn [[1» 21njerodwa) oY) asnedaq saporued [eonayds oq
£[qearaouos ues 1npoid [euy oY) ‘gSnous Suof st swy
QouapIsal 3y J] -aanerodwa) [eoof pue djes Sugeay uc
Surpuadop ‘ases ,Jurjood, ayy ur sade)s oy o [je 10 AUO
aaey Kew Yimoid sponted ‘(g a1n81,] 29s) o) douapl
-sax aponsed yira Suiseazous st armeroduia oyl Yorym ug
JuswuonAua swep  Suneay, e uj *ojqeseduwod axe sowy)
Q0U30s3[e0D pue uone[nSeod Sy} a1aym aTe)s Jusisuel}
(1oys) e (¢) pue ‘wrdar pa[[oIU0I-3IUAISI[LOD (T)
‘oun§a1 pajjonuod-uoiengeod (1) ey aindig ur Ajed
-1JRWAYDS UMOYS Sk ‘sade)s 221Y) ojul pIpIAlp 9q Aew
‘quuny aouapisal aponsed yim Suiseaoop st axmeradws)
oY1 YOIyM ur 9uo 91 ‘awep Suijood, B Ul UOHN[OAS
apneg ‘uoneindod apnred ayi £q udss se JudWUOL
-1aus [erodwoy Juneay, 10 Surjood,  aonpoid yorym
(s101083] [0SOIZE IAYj0 1O) Sollle 51k I8y PalapIs
-UO0D UONENIIS JUSUWIUOCIIALD JO SISSE[D [BOIUOUED OM],

SiSa421u1 JO SIANUUOLAUD 21o140d [T

Arodyy, °z

(6861 “Te 12
euleANy(Q) SI0JOEDI [OSOI3E dWIeP-UOU, pue (9661
“Ie 15 uosHny 9661 ‘Stulsield ® nYZ 9661 “1¢ 1
Fury) sowey oseyd sed JUIIIJIP [BI2A3S WIOIJ PIZISIY)
-ufs soponiedoury eIUR)) pue BUILNIE UO SI{NS3I (€]
-uswzadxa sjqejieae Yyum juswoalSe JuiSenoouds ut
aq 0} umoys aq [is yoeoxdde siyi Swisn suonotpaid
‘b*¢ uonoaS ul ‘K)jedyroads * Ul uazoly, urewial udYo
TIEM 9218 10408012, SIY) pue ‘az1s a[nsayds ( Arewnd,)
aYy) Jo uoneuiup € Julmolle *azis sponed jo uon
-dUny & SE S} OSLIAIORIEYD JURAI|I1 0M) 9} BIIMIDQ
S381X9 A[[e10uad I10A0SSOID, IDURSIP B ‘210JaIdY ], *djel
uonendeod ueiuamolg oY) st uey) azis oponled 0) Al
-ISUSS QIOW Yonw St AJAISIIFIP 20LJINS Payipowu siy)
iM PAJRIOOSSE 2jEl 2dUIISI[EOD Y] 1BY) MOYS oM
saimesadwia) Suijreasid ay) je ‘1940310 “s3[otyEdoUEY
JO 20U9DS3[BOD 3Y) 10J JUSIOYJI0D UOISNIJIP-J[3S IoL)
-1ns pasueyua Apuesyiudis pue juspuadop-a1meAInd e

0} sn speaj 1doouoo siyL *(¢¢ uondag) 1daouoo Sur
-J[oW S0BJINS, 3Y) UO Paseq [opow Wnnunuod-isenb
nq 21doosolotw € aonponul am ‘sajoriredousu Jo el
20U39S9[E0D PIAISSGO ALY} qLIDSIP A[91RINOIE Q10U O,
-s9s52001d SISAYUAS [0SOISE JO A19LiEA IPIM B JO 241
-g)uasaidal JUSWUOIAUS [BULIAYIOSI-UOU & Ul uohienbd
21e1 uonendeoo ismoyonjows 3y Kjdde am 7 uonas
ut “(20661) JopURIPaI ¥ YoON pue ‘(IL6T) YoMIN
Suimorjoy pue ‘omjord sseooid-om) sip Sundopy
(9661
“Ie 10 Sury) sejnosjou dfj[erotoueSIo L[feroadsa ‘osn
onno ur siosinddid opixo [elowl Auew 10 dny SI
yomym “jsey Apuatoygus st (sisKjoIpAy us1jo) uonoeal
10dea Josioaid oy 1 paysnes A[ses a1 [9pour $s30
-01d 91B1-0M] PIZI[EIPI SIY) JO ANIpi[RA 9} JOJ SUOKIp
-uo)) "sassaooid 20ua0sa[e0d puk uonenIeod feorsAyd
(uonoeas-jsod) 3o yynsal ay) se papiedal 9q UED SJUdW
-uox1Aud ons ui yimoid aponied ‘ysisiad Ajjeotmayd jou
saop Josmnoaid todea 3y 31 “as0jaay L, (1261 ‘YoUIN)
pajoa)Sau Apodxs pue ‘snoauejueisul Ajjeniia pare
-pisuod aq Kew ,uoyespnu, spmed ‘voneoyrdwis
(3yS) SunoouiBua uoloral [0S [NJISN € Sk ‘SISeD Yons
u *,snapnu 3qers, e (B)LQIV 910y ‘dmosiow 1N
-poxd £19A2 sayew A[ises ‘A10sy) uoned[ONU [EDISSE[D
0y Suipioooe ‘uoneiniesiadns [e20] Y31y yons ‘ed 01
Spaaoxa AJjensn $10joRal AIOJRIOGR| Ul UOKEWIO) 3]0
-iied eurwnpe oy amssoxd sodea sy INq ‘ed 01
Aorewrxordde s1 3 0001 e eurwnje jo amssaid odea
wnuqipnbs ayy ‘ajdurexs 104 ‘paonpoid Ajedrwayd s
1odea 9pixo o) yoiym je armjesadwoy ayy 1e amssaid
10dea winpiqi{inba apIxXo 9y3 JO SSIUT|EWS ) LIOI] SMO]
-]0} SIYL "peI Jenodjow 19y} JO IOPIO Y Jo e
‘uorrenbs ulA[OY~SqqIQ) Sy} WO} pale[nofed Ajjewio}
“IpEl SN9jonU [ENID 1Y) Je punoj st it (OIS pue
COIL OV "9'9) sawey up paonpoid SopIXO ferowt
Kuew 10§ ‘snyy, (9661 “Ie 12 Sury) dars Suyjonuod
-91e1 St JRY) OM] JO QU0 K[UO UBYO SI 1Y) ‘Aem SI}
ur paredwiod uagm ‘pue (YpeT ‘JOusLY) saun dusi
-1opereyd Juipuodsaniod 1vy) Jo swudy Ul parpio
Apuotuoauod 9q ued s3ss3001d syl Jo sajer A,
‘OO UBIUMOIE JI9Y) Yitm PIIBIOOSSE A[[ensn ‘SUOISI|
-105 aponsed—spornied Jo ynsol e st Yimoid sjonsed pur
UOTIOEAI [LDIIAYD SNOAUIT0IIIAY JO/PUE UOTIESUIPUOD
10dea £q ymoss aporued Lrewnd ‘saporped owokiqud
unoj o) 1onpord 1odea pajerniesiadns ay) Jo uonesPU
‘uonoral [eanwayo aseyd sodea jenuenbas jaund A1
-sess000u Jou ‘sdays oiseq anoy jo sistsuod oseyd
1odea ) wo1y uoneunoy spned K[eisusd aop
RUTIRRT
oJul u{e) 2 1SN HFURI JDJIWIOUEN OY) UI 52218 dpTed

yiam paredosse sadueys Auadord ‘as0}e1ony, (2661
“[e 1o asoupyo] ‘3> ‘0as) sonjea Ynq Surpuodsairod
ay) woyy Apueoyruds sopip sanzedord fesrwsyo pue
[eorsAyd sy jo Auew ‘oJeds IojeWwOURU Y} 0) UMOP
Aqjeroadsa ‘popiatp A[ouy ApUSIONS S1 JNBW UAYM
1ey) umouy fjom mou si ) ‘Buunjonysar ajeSaidse
Suissazppe a10§aq ‘sajonredoueu paje[os! JO aOU3ISI|
-e0d a1} puejsiopun 03 Juepodwi K194 si 31 ‘38eis 2P
-nsedoueu ¢ ySnoxy; 03 jsnw pue ‘sajorped Juared,
afjewss yonw ‘snotaaid 13y woly padopaasp Ajues
-so00u a1e sojorued josooe 2UIS (9661 “I¢ 19 BUIX
‘€661 “Te 1 ) 1Bl 20u2sa[e0D PIdIpald Ay} ul
s10112 a1e] ur jnsa Apuopiae ueo uondwnsse sIy)
(wu o7 “ed) sapnied Ioj[ewWs Yonur 10y ‘(jensjew uo
Burpuadop pue wu gg< ua1yo) sapotued adie| 10§ piea
3q ued SIY} 91y “sejoriiedouru o} parjdde aq ueo san
-1odoxd jeusiew opdoosolsews teyy Aprordwr 1o A
-o1jdxa JoyjIe ‘pauinsse udaq sey I ‘saIpnis asay) Jo
e ur ‘AeandAy, “1oyzeso) res (ssponred  Arewnd,
juaoe(pe) sajnroyds JWaNINSUOD 2IOUL 1O OM]) YOIYm BT
‘sopeSo133e wynm Suuaus £q yimord sponed Arew
-ud oy yim pauroouod Kjjediound a10m (6861 ‘wyoses
7 S[qI9H €661 “18 10 SINIY ‘SE6T Vop] % UEBeL]
{9661 ‘10uSOY 7% UOPUEL ‘qO66T IOPUBIPAL % YOO
‘QBgGGT “[B 19 UIUNYYT) SAIPMS ISYIQ "UOISRKIP
2)RIS-PIjOS 1O MO SN0dsIA p1a sapdnred [eouayds jo
Supayuls oY) U0 paseq Sem JaN[ AYL “dwm Suld)
-uis ,aporued 3swouour, ay jo saydpinw passaidxo
‘pIONpOIUL SEM JLU}) 30UIISILOD DNISLIIORIEYD B JI0M
113y} uf "SeaIE 20EJINS JO SWIG) Ul djer Supiajuls ajed
-0189e 10} wioj piea AeonoidwAse UONIAAUCD ©
pa1sagdans aaey (BQ661) 19pUBIPall % Yooy “Apmis
U231 210W B U] ‘SIUSWAIASEIW [ejudwiadxa djqe
-[IRAR JO SAIORINDILUI O] PANGINIE ‘sa1oueda1osIp 2Wos
pafeanar sjuswadxe yum uosuedwod aanenuenb
-G “MOY SNOOSIA USALIP AS10U3-20€jIns JO }|NSAI ®
se 30uadsajeod prdes £q pamo[joj ‘uoneinseod woly
Sunnsas se pajaadsojur Ajduwrs sem uonewo] Aoned
“rom 1Y) U -ajol A1epuodas e Juikeid (uonesuap
-uoo 10dea 10 (GAD) aseyd sodea sy wop yImord
yum ASojoydiow pue azis aprued paatasqo upuiw
-1219p 59553001 911 21} 319M 3DUDISI[LOD puE UoHE(N
-Seoo ueiumoig 1Y) pa1so38ns A} Yiom [BUILIS JIoY)
UJ 'satURY 1UIRGING PUE JRuWE] Uy 0Zis InIayds eot
-pis 1o1pad o) paydwane (££6] ‘urluRWRIQNS % YOUI)
SIL6T YOHIN) sioom-0d pue youfn ‘siapmod
pazisoqiuAs-atuey Jo sapuis Kiojesoqe] 1tped ug
“PIIUIWNIOP [J2 JOU [[1iS 218
a{eos Joypwouey oy} uo s3pated Jo sapadoid earwayd
-0015Ayd *A[[RUOIIIPPY I[EIS AW} PUOIASI[{1U-QAS & U0

8LT

12




dwy /(L — %“L) = 12 ‘ssauyory) 1oKe] pinbi| 20e)INS )
Suraq 3 yim Y13ud] SSO[UOISUSWIP B ST 4/ 3 = ¢ 21oym

@ [ote = D)ot = (Bt — 4]
©-D— @+ 95— @) () = /
©-D-Ge+9e - (7= ) = /v

(661

‘10us0Y 729 U ‘£661 ‘Tury) uaym aq ued ssew swes
ayj Jo atess pijos ays ul apnsed e pue spnted pajjow
-~308JINS B U3IM)9q B3JE J1un 1ad 20uarayyIp AS10u0 da1y
Zjjoyuwioy Yy ‘udy], -aponted o) uo powrioy st 19he|
JoepIns (paj[aw) pa1apIosip e ‘pasearour si armjerodws)
9y} sy -z 931 ur pajensn[q se ‘sseoo1d Sunjour ooy
-1ns oY) Sutodrapun sponed e 1opIsuod mopN ‘seseyd
pinbif pue prjos Suedionied ay) Jo sanisusp ay) s1e '
pue *d pue ‘ssoejroul sed/pmbiy pue sed/pijos ay; jo
saidroud aoeyuns are M4 pue 4 prjos Jo swnjoa jiun 1od
uolsny JO Jeay Judte] 9y} I 7 {00 < J) pijos jnq Fur
-puodsa1100 3y Jo sunjeradura) Funjour oy st 9 o10gm

(9)woml 2y

(€1) o c Ty

€T
“(LL6T ‘19s59f % uBWIYONO))) passardxa aq ued ‘. snipel
Jo oponted e Jo ‘“y ‘aimerodwe) Sunow ayj,
‘uone[nUIIO] dluren
-Apowiay opduits e y3Inory; wapqoxd sy yoeoidde
9m BUIMO]|0F 9y} UJ "JoKe] 20BJINS-PIAJOUI JO SSIUNOIY
PaXy E je pautelqo 9q Ued aimerodwa) Sunjown doey
-Ins 2y} pue ‘ormeadwd) apnjosqe pue ozis apoijred
1oq uo puadop 0y umoys aq ueds ‘1oke] pinbij-isenb
10 ‘soAe] 20BLINS PaIAPIOSIP oY} JO SSIUNOIY} YL
(1661 “I 12 Sueny)
$31Mme1adIa) MOJ 1B 32U3ISI[E0D SNOAUEBIURISUI-IEAU 0}
pes) Aew yorgm (8861 ““je 12 dessay)) ssooord Sunaw
aoeyns oS1opun sajored [[ews jey) pajeasdl osfe uoy
-eA195qo [eynowiradxg (€861 Jowiin % uoyySnorg
Z661 “IB 19 ISOUIYD]) SWIOJR F0RYNS JIM PIJRIDOSSE
spuoq uayoiq ay) 0} anp sainjeraduwsa) pajeasio e aseyd
P1OS Y[Nq 9Y} JO PRIYE 1) SINDI0 SINII[OLL/SIUO)R IB]
-Ins Jo SulIopIOSIp 1By} UMOYS aAey juswladxa pue
uonejnuwis ylog (0661 “'[¢ 19 SIN[J) s90e}INS Jey pue
(v661 “1¢ 1o ueuyoy]) sapmued fews (661 ‘Auog)
SI2ISRYO 10] PaIpnis UIdq Sey Pios Jo Sunjow oeINg
‘soponed j[ews Jo 9je)s 9ovIns Yy 0) yoeoidde ordoos
-o1iut & dojaAap 0) AIESS303U SI 11 QU S1JSHIJORIRYD
POIBIOOSSE pUE 3)BI 90UIOSI]ROI ) SSAIPPE am 210jag

sajonavd jpows Jo Supaut 2o0fimg ¢z

18¢

iy [ L i
(azn) % o .A@vl,\
pue
U
(ez1) WOE Alv
AN
9 up
thm«mﬁv . Allvvﬂ g
W 9/t £
10 ‘(a ‘a)g
St g JurIsuod o1er Jo anjea ay) (7) ‘bg woiy oroym
Ng
(1 o=
) 4

(LL6T “IopuE[paLL] (9661 “I8 12 Sury) st onsualoe
184 s1y 1, "ssao01d ajel uonejnSeod ay) 9ZHORIEYD O}
pauyap aq ued %7 ‘aw) uone[ngeod sy} Paj[ed 191Jeaidy
‘SUoISI[[0d 9[onied—aponted 1o0j owy uonexe[Rl Y
-aseyd sed jeoo|
9y} Jo uorsuedxs paonpur-axmerodud) 91 ‘SUOHIPUOD
JEWLISY]0SI-UOU 3Y) WO SINSAI JBY) WId) € apIs puey
14311 93 o sureuod (1) b 1eys 2j0N a1els [enuI 3y
0} 519301 0 “)dudsqns o) ‘a10Joq sy “(jels Jo uopenbo
sed [eapt o)) [ /9 = ©%d/% pue (‘p)p(‘pu/“¢g81)
= “Np ‘(¢) 'bg Jo spew uoaq Sey asn asym

(on)

coay ., AW
+{(P) TAN;« +~V A vy
L

0
e (°P) - AT +1
o N\T Y

4 xug P
N\_ﬁﬁﬁgl@lﬂv

:uonenba uONN|0A2 ) 1IE)GO IM

C(ENEY ()
© ,.\_Aéovl:_?ov v

BIA 19)3WeIp 3Jon
-1ed a8e1aae oY) Sutuyap pue ¢ "by ojur suotepal asay)
Sunnusqng “Aisuap Jesoy aseyd sed oy s1 Y0 azoym

R
CE)) ==t
¢
‘sed jo sseuwr jun 1ad awnjoa apnsed ay pue
K4
(eg) —="N
N

‘sed jo ssew jun 1ad sapomed jo

Toquinu ay) 31 ‘(966 “[€ 19 USUNYAT ‘E661 “IE10 M) (LLel
aseyd sed oy Jo ssews ay) Jo suna) ul passardxa s190 ‘1opue|pai1) sisA[eue [esrawnu £q /9°9 2q 0} punoy
-wesed Suimo[[oy 9y 39nPOIIUL 0) JUSIUIAUOD MOU ST I
“9SBD DLIEQOSI [ELLIGYIOSI-UOU B UI PIAIISUOD OIS SI ‘¢ ) ‘Up up (W) p (L) -
‘uonoely suwnjoa aponied 2ouls “(sassaooid Jewayjost o 0
NAm\T? + m\_tvN\_A_l\b + —I#v =92
:Jea3ojur UOISI[[0D SSIUOISUSWIP Y} S| 0 AIIYM

10} 015z pue Juijooo 10] sanjedau) ajel Furjooo Jo Jur
@ n+U=1
) “orulNon® sv A:JN =2
9/114¥ 9/¢ A\ I%9 o € © NP

“214(q0661
‘IopuR[paLL] 29 Yooy ) Jwi) ul Jeaur| se pajewxordde oq
Kew ppoy aimeradwa) sed 191113 3Y) YIUYM Ul “10)0BL
[0SOk 1O Swep [BWIIYIOSI-UCY € IOPISUOD MON

-1eay oy st y pue ainjeradurd) [eniur ayp s1 07 aroym
T/l

SUIRIQO 3UO ‘UOIIORIJ SWNJOA 9)I
-naed oy ¢ pue swnjoa ajonsed a8elaae 3y st @ AIAYM

'sade)s [emui ay) je [esiayds pue pajeosi a1k sajoried pastasqo
ay) sased yjoq uj ‘swey Juneay, (q) surey ,3urjood, (&) :ur uonnjoas spnied 10J SJUAWLOIAUS ey SISYIUAS pazifeap] ‘T amSL]

anesadway, Jumsvasouy

-
surefg IMOID) JOWIOUOY  SUOZ UOIEIY
L
o
o g ;
— x * o
SO[oIME, soje8a138y sopruayd: lodepA”  solep
[orred [rIoyas
oprxQ Josinxdig (q)
asmyeradwa ), Smissarseq
-}
suoz sweyy/
1M0I3 ISWOUON uonoey

- + ._o%\,* hu&;

d
sojniayds 3pIXQ 105103014 (€)

08T

13




Sy
- . —Jdxa- g = (4)°

(61) =5 a~ ('

sawooaq sajoned jrews 10§ (87) ‘ba
uay) “yuapuadapur-azis Aptordxa st *g ieyy -orejmsod
1oyu0y om 31 ™ armeodwo Sunjow soems oyl Aq
paoeydos st mou 447 jey) 0 I91j1ea JjoW [[im SIOBJINS
oy y10m jussad oY) Ul pasapisuod saponiedouey oy
104 “sooejins 91d0JSOIOBW UO UOISAJJIP 20eJINs WOy
paureiqo sem (g7) uonenbg ‘(p661 ‘refiowos) siens
-2jeW AINONYS SUI[[ISAIO Je[IuIS 10] JURISUOD A[ajewy
-xoidde aq 0j punoj usaq sey pue ¥ /°7 = °¢ Auoym

o LY

8D Aﬂ: da - *q ="q

(661 ‘UaATV 7 19N8qA9S ‘661 ‘TelIowog) v14 [euajew
ay} jo jujod Sunjows 3y; 03 PAREJAX 9q UBD JUSIOLFI0D
UOISNJJIP 20EJINS ) JEY} UMOYS U23q SeY OS[E Jf 'SI0R]
-s aidoosoroew 10§ 1610 & I Aq paresedas A[pe
-1ou2d ‘saimesodwa) 431y pue Mof je JudIagIp A1 *q
Joj0ej01d o) pue *3 ASIauUs UOKEANIOR SY) JEY) PI[EIAdI
aaey sjuswadxy "Jueiswoo sed [esioAlun ay) Y pue
uOISNJIp 20BINS 10J ATIOUI UOHBANDE 3 ST °F 219Ym

F
q

@D ‘ —)dxe-®q ="q

(v661 ‘ref1owog) uanum £jie

-10udg 2q UED JUSIOYJI0O UCISAIJIP-J{2S 0RINS Y],
*UOIOIS IXAU U USAIT ST SWSIRYOSW 3213
[Ie M PIJRIOOSSE SOJed ADUADSI[EOD Y3 JO uostred
-WO0D B ‘UOISSNOSIP INO UI ‘ISAIMOH "MOJ3q Palapisuod
3q [[1M UOISNYIP 0BJINS Y} AJuO AUy saponredoueu

i Surjeap a1e om 20UIS (Y661 IO1IED 2 YeHEYORZ
‘g661 “[e 10 Dfounsny Ze6T ‘SHEW % yoladuog)
sojoredoueu O] WSIURYOSW JURUIWOP 3Y) SI UOIS
-nIIp Q0BJINS Jeyl PIJRSUOWIP dAeY SUONEAUIS
pue sjuawsadxs Auew ‘soponied Jo 30U30S[L0d AjeW
-11[N 9y} O} 2JNGLIUOD UED WSIULYIA Yord Yoy

Anaisnffip aovfuns
parv1oossy puv Suypaw 200fang “§'7

*pa1os[3ou suoneIASp oFeIs-1a1e] Yiias ‘ajel Suuay
-uts jenuL 3t woJj pejejodenxa Ajewoy st uoissadxa
siyJ, “uoisnygip A1epunoq upeis 10§ 9 = I pue [ = ¢
‘p = D pue ‘UOISNJIP JBLNS 10] GTT = I pUe [ = ¢
‘p = D ‘UOISNPIP SWN[OA 10} OZ] = IpUe() =4 ‘€ =D
918 SJURISUOD A I, °S/ ;UL [SHUN 3} YIIA JUSIOYJI00 UOIS
-NJJIP JUBARJQI 31} SI (7 PUE SWNJOA JB[NO3[OL oY) S} 5
‘qipim 1aKe] A1epunog ureid 10 DBYINS 3y} SI a1 AYM

FAnamo
ALY

=5

(on

(0861 “1e 12 Zu3jqeD)
‘9661 “Ie 19 Sury) se pazuewuins aq ued soponred [ed

-119yds 0} JO 35U20$9[00 2Jo[dwoo 10§ SuIy) AY) ‘UOIS
-ngip Je[nodjow aseyd pasuopuod Juuapisuod AUQ
‘uolsnyIp AIEpUNOQ/ UOISAIJIP IOEJINS PUR UOISHYJIP
WNjoA ‘UoIIRSUSPLOd-UONEIodesd ‘MOP SNODSIA “3'f
‘s1opaod Jo Surrojuis oY) 103 pasodoid usaq aaey swsiu
-eyoow 1noj "ASIoua 20BINS Y} JO UOEZIWUIW S
soponsed SuIyono) Jo 30u2$3[E0D 10§ 3010 SULALIP ALY,

sajonvd jpariayds fo sapout 23uddS3IP0OD b’

*20U10§31 Y} Ut UBALS poyIat JY) WOLY PIAEUINSI SINJEA

0861 “[8 12 Zu9jq0D L1 0861 “je 19 Zud[q0) [44 A_<v &

¥661 OPIT  8S'V

0661 “I€ 13 sinjd ¥e
1661 VHWEN 810
T861 ‘Acuosutes  peQ
L661 "B IAN0  $1T
$661 9PYT  OLE

9861 'aseYyD  OEIT
y661 9PY1T  OTvy

po61 9pF1 €IS %5

0661 “lERSINd 0L ) 2
JT661 ‘uiyoEN  s10 (wip) ™
7861 ‘Aouvswes L0 (W) U
2661 “WOBPEN €7 (™

ve61oprT Ty (W0} 7
9861 ‘oseD  LTET oD *L
¥661 P11 OL6E  (;W/3y) 0

LTATRS

BLILN|Y sowzadoig

suol

-g[nojes juasaid ut pasn eiuel pue eujunie Jo sanuadoad |edtskyd 7 2qnL

£8C

|
W

1 K G5/ 1eh que
-10dwr 318 §199339 AINJEAIND OOBFIDIUL YOTM UI SUIAISAS
[eonoeid Auews 03 ajqearjdde aq [11a 1 3A21[g oM ‘TIpel
18[NO3j0W {e19A3S 0} umop sazis oy A[dde o) uonenw
-10J wnnupuod-isenb siyy 103dx3 jou Op M MM

-au 7 (3ul] U OIq [EIU0Z{I0Y) Ameadia)
Bunaw g a1 £q pspunoq st Yorm <y amyesadwis) Junjow
oponed ayy uey) 1omof s1 ™7 ‘samjesadwia) Junjows soepns Sy
1eq) Surmoys ‘eurinfe o sarmeladwoy Jupjaw apdMIEd 24n81y

(wu) J
GZ 0z SL O S 0
T T T T 0
100§
4 0001
1 -
sy ] =
{005t
duw 3
1 1 000z
I L deee=%L
00S¢

“Io[{eWS SAW003q
az1s ajonted oy se Jomo st aInjesadwo) Sunfaw 9oey
-mns ayy 1 “yurod Suppaw 3jng ays se [[am se ‘arnjeadwal
Sunyjow spned ay; woij A[qerosidde sajeraap armjesad
-wo) Sunjow 20eLns ay) ‘soponed [jews 103 pajedionue
sy ‘sinojuod armjeradura) Sunjow Y[nq Yyl pue aIme
-1odwa) Suppow sponed ayy Aejdsip osfe om ¢ 2L
ur ‘uosueduwiod 1o ‘1 d]qeL Ul pajsy] Aue sanpadoid
JeotsAyd zerjlue) soym ‘eulwun[e si 313y PIIIPISUOD
[BLISIBW [OPOUI SY L, "UOHIB[NLLIOY SIY) WO} PAABINO[ED
(Auo 1afey sowdoy) ainjeradwd; Sunjaw aoeyINs Y
juasaid om ¢ s1ndy] u] ‘jeueiew Suipuodsatiod ay) Jo
y3uay sonie] oY) e uaNe) ‘03 SSUNIIY) 19Ke] d0BYINS
1ey) 0} § Sumos Aq pIUIWIRP SI SINIOW EYNS
1sowdo) ayy Jo ¥y ‘arnjeradwisy Sunjour 3oeyns Sy L
‘05 SV pueQ < 30//V.e suompuod Aenbout
oy Suikysnes apym 0 = Je/fve Sumas £q 11 90Ul
-1opyp AS1auo sayy oy Surziwiuiw £q paureIqo 5q ULd
I 2injeadiua) usAIS € je sl ke pinbi winuqry
-inba 9y J ‘(p661 ‘UamoT) uoissazdxa mej 1omod e sey
1a1owesed 19pI0 9y (319Y PI3PISUOD JOU ‘$3DI0) S[BEM,
19p ueA) suogoeIoul 9uel-3uo] 304 “(3sed JUALINDY W}
-skS |[EWS 10} I[GENNS SI SE ‘SUOOEINUI AFUBI-LIOYS
10] A[uo sjunodoe uoissaxdxa ferusuodxa SHL (Y661
“UaMOT] ‘86T “IB 19 U2IA 9p UBA) YiSUI| UONE[DLI0D
pinbiy oy Sutag 7 (iim 1339weled 19p10 208JINS 2Y) St

(s1)
‘ooejns pinbije oy ‘0| _ -1 dxo =
oepns pyose oy ‘7 | 3 =e

ue ‘a1njeradiua) SSO[UOISUAWIP € St
p ¥ l !

“ajE)S ,PaIOW IDLLINS, € Ul PAIapIsuo 1 apofied Jy) ‘sainiesadiua) LIPS 40 et
“armesodtua; Sunjows sit je pimbi] pue 3 0 e pHOs Pa1apIsuod sy ajoried v "sassao0id uiijaiu oepns ) 3O weidelp opewdYdS "7 24ndiy

armyerodwag,

d

9100 pIjOS

I9AR] PAIPIN

8¢

14-




(0861 “I8 19 ZU3|qoD) W [ 2q 0] PINSSE ST YIPIm J9Ke] UOISIIIP Y L.

9L61 ‘UoudIoA ¥ Jonsy .01 X S¥ €661 "B M OI X9E'T  (s,,w)™a
9L61 ‘uoudiap @ 1onsY €1€ €661 “1e 19 1M LLs Qow/py) ‘g
9L61 ‘uoudiop B INSY 01 X 9] €661 “12 19 T 980 (s/w) ¥a
9L61 ‘uoudiop R 1NSY 852 €661 1219 I 81y (low/my) %7
9L6] ‘UOUTOA W IMSY 501 X OE  S661 W[V @ 1NeqRS 0L x0T (/W) "@
9L61 ‘uoudiop 3 1NSY Y87 661 ‘UIAIV W Joneqadg 8i1s  (ow/y) 'z

eluelL], mEE:E satnadorg

iU puE BUILNGE JO (A) UOISRIJIP SWNjoA puk (q) uoisngtp
K1epunoq ure1d (s) uoISnIJIP 99BLINS 10J SIIBISUD BOKEATIOE PUE ,SIUSLOYJ300 UOISNIQ T /9Bl

*azIs
sponsed Ul 9580I9P Y} WIOIJ SINSAI AU} IIUAISIYLOD
30 asearoap dieys oy (ST "ed) Jwn I2)0ys yonu
e ul siojowouey Jo sus) 0) dn yo sapnied iouis o)
aqqissod )1 ayew soSueyd onewelp yong ‘sanredoxd
y[ng Suisn W01y PoulRlqO 3SOY3 UBY) ISj[EWS PN
-Sew jo s19pI0 Auewl 2Ie SO IDUIDSIEOD 3 Jey)
puy om ‘UONRIGPISUOD Iopun 98uel 9ZIS Y} UIPIM
-9 a1 ur penod synsor ayy uteiqo am ‘(61) 'bg
Kpasnggip Juspuodop-aimeans d0ejns oy Juisny

“pazIsauAs
U39q 9ABY SIOPWOURU JO SUJ) [BI2A3S JO SI[Uayds
Yorym Ul ‘spjnsal [ejudwadxd oY) SOIPENUd SiyE
"3} 20UIPISAI S[(e[IEAR Y} Ul I0SI[BOD JIADU P[NOM
saporuedoueu ‘sopprodord srdoosoroew asayy &g poure
-A0S 319M 50U20S3[E0D dfotited J1 “aJ0Ja1oy ], “(SW "€d)
19110Y$ yonur aJe swrn uone[n3eoo ay) pue ) NUIP
-1$91 3y} ‘UOLIEN}IS |EDI UI SEAISYM ‘SI|osedouel sy
10J SIeak udAd 10 syuoul se JuO[ se 3q ued pPpowr
21d00s0.100W 3Y) WIOIJ PIUIRIGO SN IDUDSI[L0D 3y}
1ey) 998 M\ € JIqeL Ul PIqUIasse die S)Nsal Y]
008 ‘oidwexs 10§ ‘csmeradwa) je wuQ) pue ¢
Jo sniper jo soporped [esuayds Joj sawn DU
200 oYy} alenofed am ‘(senradoxd [esrsAyd noy oj
7 91qeL pue [ 9qe] 29S) S[RLIOJEW [9pOW Se BIU
-e)) pue eupwnie Juis() "(UONDIS Ise| 99S) UOISAYIP
2oBJINS pue uoIsNyIp Alepunoq ureld ‘uoisnyip swn
-[OA *9°I ‘SWISIURYOAW SULIGIUIS ) JO I9IY) BIA SN
-1ed SuIyono) om) 0] AW DUOSI[L0D 3y} redwod
13y, 9pn "oseyd sed oy woly uonewnoj snedoury
10§ Jrej Aquessaoou sarpadoid oidossoroew Juisn sp9
-pow uuaurs Aym UO MIIAIA0 UE Yim SO]dN
-1edoueu JO 9oU90SI[L0D 31} JO UOISSNOSIP INO WIS M

sajonavdouvu (po1aayds fo aouadsapo) '€

$8C

“By/gw yun ut are
san3y awyy u1 pajestput sduipeoy sponsed soxy YL S L0T = Y
pue J00S = °L (q) swey Suneay pue ‘s HI— = Y pue
M00ST = 9 (&) dwep Suijood Ul 32UI0SI[L0D SNOIUEIULISUL
ynm uone[ndeco o} onp moid opnaed pajoipsid ¢ aumdLy

(s) awy] asuap|say
04 0L 0L 0L ,0F 0 01 .0}

L0l
ol

&L oy

3

Q

o e

0L g

o

;0L w
0l

0L (@

(s) ewy ] eouspisoy

OO0 0b (Ob 0L 400 ,0b O
.

s

3

o

)

o

B

§

-3

g

5

2

oL (@

*9ULI) QDUIPISAI Swes ay) Je saponted 18]
0} spes| Sujpeo] Joysiy 1ey) smoys Yorym ‘g 2InSig ur
uas 9q os[e ued Fuipeo] oponted 3y Jo s Y,
*pa1os[dou aq 193U OU UED SIS} 19pI0 JoySiy oy)
pue ‘1991e] SaW022q UONEIAIP ) JoT1e] M01T sapn
-ted ays se g “(UT)/ I ~ T~ L/ + 1) ise
wo) awn 9y} Jjewxoidde ued am suonipuod asay)
JIopun 20uls ‘aw) 90USPISII JI0YS pue sajel Juneay/Sur
-]00D MO[S 31f) O} anp SI UOHEBIAID [jews Y], G AIng1|
Uy poJenSA[[I Se ‘UONBIAAD [jewS B AJUO MOYS Sj[usal
POIBINO[ED JY) 13Y PIIIPISUOD SOUIN 9DUSPISAI NOYS
oY} 10} ‘J9A9MOH "JUSWIUONAUS [RULISYIOSI Ue Ul Ueyj
saurey juarpeid-amjeradwsay Y3y ur azis opned uo
103739 paounouoid drowl e Sey owl) dduapIsar A[e
-uonppy -aimjesadiua) jeniur pue Suipeoj Josmoaid
oYy 03 pajejar Apoanp st yamord spnued ‘usss st sy
‘SIQWOUOW Je[noajow woly Juniels sapruedouey jo
uone[n3eod oy 1oy synsa1 ay; joid om ¢ oSy uj
(6661 “Ie 19 Sury) sjuswaInsealll UCKHN[OAD [0SOISR
Jo Anpiqeprese oYy pue (T ajqel 99s) sanradoxd [eo
-1sAyd umowy-[fom SiI JO 9SnEDIq SUOHE[NO[ED INO
Ul pasn sem eulwnie ‘uoissnosip Jo sosodind iog

(17)
y o
T uP - (=41 |-
o wN ¥
*d Yz g
08 "\ oyugor, =P
o\ LT [ ¢ %005
own ur Aproydxa so
(02)
. o u
N\wﬁe ;ﬁv +{1- - B
o2 i\ d
l'llle. - Yz i AV
AN A T4 91 o g -

‘01 speaj] (1) "bg jo uoneidau “uonewoy
s[n1aydsoueu Joy pajoajSou aq ued (o1) ba jo apis
puey 3L 5Y) VO UL} PUODIS AY) ‘II0JAIANY], [[ews
ade s3joted usym W) ISIY AY) URY) ID][BWS YONUI SI
(07) 'bg ur wiay puooas ayy ‘aes Juneay 1o Surjood
Jiews pue awn 3duapIsaL poys Jo sawey uy (, °1/Y)
swy Juneay oy Jo anfea Aue 10j PIA[OS 2q ued pue
simeradway sed ur sadueyd Juimolje wioy pazijeousd
v st (1) uonenbg ;1 ~ % 1nsar umouy-fjom oy 03
Suipea] ‘g = Y Sumyos A[duns £q uonnjos [ewayos!

aYj puy o} YNOYJIP Jou SI )1 ‘uole[nSeod spoied 10§
(01) "bg amD *(1661 “JopuE[paLL 2 SEANOSIEIA ‘£66T
“Je 10 A /61 ‘UeluBWRIQNS 2P YOU[N) Swey ul
uonn[oad apied 3qUOSIP 0] Pasn A[RAISUIIXS udaq
Sey uonnqusIp azis Juratasaid-yios e Yim uoneneo)

sapoyavdouvu pporiayds fo uoypimsvoy) 1'¢

UOISSNISIP pue s)nsay '¢

*(uosuedwod
aanenuenb e 10} uonoas Jxau 9as) Apider A Suisud
-Ins, 39s9]e0d 0} sajonied jeurs 105 qissod 31 syew
SJUAIOYJI0D UOISNIIP 28IE] YONG 'SOPEIIP [RIAIS 9
ued onel ay) “a1njeradud) v oAl ‘saponted Jjews 10y
JUBOYIUSIS ST JUAIOYJI0I UOISNFFIP IDBJINS 3Y) JO JuSL
-2dueyua Ay ey 23s oM “((81) 'by) senjea ordoos
-o1rw S yiim 1oqadoy (61) bg Juisn Aynasnggip
-J19s ooejins Juipuodsoiiod ayy jofd am  3nS1y uj

‘A SHSHIIJOLIRYD 0USISI[R0D Y3 Suije[nofed 10§
(@ 103) (91) "ba ur pasn aq [[im 1Y) JUIOYF303 uoISHY
-J1p soepns ayi st (67) uonenby “juspuadap-ornjeaInd
S JUSIOYJI00 UOISNIP 2BJINS YY) JRlf) 935 oM ‘SINID
-doxd [euarews pue 9zis dporired 0 paje[at s1 ™y sourg

“sojoned Iafjeils 10§ pAAISqo
SI JUDIOYJP00 UOISNYJIP IJBLINS 2Y) UI ISAIOUI J[QRyILwWdl ©
‘amendws) walf v 1y sopuedousy eulum[E 10§ Sjusioy
-J202 uoisayip soejins juapuadap-azis pojedfe) ‘p aunSiy

() 13,01
0£ GZ 0Z SL OL S O
Ty 0g-0 )

\

aoeung

wuQl =4 \ aidoososoep | -0}

o0 008 ooor ooz~ 004

¥8C

15




yonw sp ajes uonendeco sjonred 2y ‘SFuIpeo] mo|
{ons 18 95NE29q ‘SAW) SUSHAIILIRYD OM] 3y} U3IMIAQ
19A0S5010 OU 1 1oY) ‘sed-3y/w QY "9'1 ‘Surpeo| paio
-pISUCD 1S9MO] A1) 12 “Jey) djou 0} Sunsaselut st I

B/ 01 = ¢ (2) B/ ;w01 = “¢ (9)
‘Sy/aw 01 = “¢ (e) sozss sjruayds 1ad1e; o) spesj Suipeo) 19431y
1oy Suimoys s/ 01— = Y Pue H 00ST = 9L Je autey Suijood &
ut $3zis 9[ayds 194055010 UO 510939 Sulpeo] d[olsed 8 2un814

(ww) 9p
00004 0001 004 oL 3
’ 023
828 ainisyds si-a
¥

0i-3b

H
(s) saun] dususjoRIEYD

5043}
s} oLeal
Si+as
ozemr )
00004 0004 001 o '
* 023t
513
azs srueyd
18 Arudyds o
o3 3
8
so-an 8
[
=
—_ = — — — — oo &
a
S0+31 W
®
o 2
()
e
She3h
(@
0000}
023k
[T
Q
a3k @
o
o3 F
m.
— =
0043 &
S0+3l w
2
0443t
“«
e
S143t
ozem @
L8C

*az1s o[rIoYds 19A0SS0I0 ) SIAIEIIPUY MOLIE UE pue 'S |
S[e0s oW 0} spuodsaliod Jul| PIYIOP [BUOZHIOY 3L “SIANSWeIp
Sjonsed Ul 2sEAIOUT P[0 O UEY) SI0W Ul SI[NSAI Of U} 3SEIIUL Z
30 lojoey ® :0f vamesadwo} [eur Yim 9zis d[orued 194085010,
10 oseasour oy Suimoys ‘W O = “¢ Yum susey Surjood
© Uy sazis sjruoyds 2y} U0 g0 aImjeradway feniu] L a4nny

(wu) %
0004 004 ot '

oz

+ ags sueyds Si-3a4
)
151
g
soa
w.
— —_— — T T |** F
|
) s0e30
a
Joveas 2
C

st

M 000Z =0L
ozemr (9
000 00k [ 3
oz-ak
si-ak

8
o
(s) sawit dnsuadRIRyD

S0+31
0b+31
53
M 005} =0L
ozear (@
0z-3
S1-34
(e}
. =
0338 m
a
03 g
2
&
00431 Mluv
50431 m_
»
Ok+3b e
o

G434

0Z+31

‘soweyy Su1j000 Ul PUNO ISOYY URLY) I9[EWS
Ayesouad are (6 2ng1g il ‘wu¢'g pue £7/) SIvRWeRIP
aqnoyds ‘a10§210 [, ‘a1nje1adiio) oMo Yonw € Je Ind00
ueo oweyy Suneay e ur (euswnie Joj wWnunwnRi YWy

“33) s1osmoatd Jo uonpeal oy ‘uordar amjesodwo)
Y31y oy wr paurioy are saponted yomym uj ‘sowey Sur
-[002 aYHu(} ‘6 131 uy pajuasaid axe SIS ISAYY
*az1s ajonied U0 [249] Sulpeo] JO 109JJ2 Y} pAjejnofed
aaey am ‘(9661 “e 32 Sury) jusuiiiadxa Ino Ul paadlyoe
183 0 350]2 ‘s/3[ 0] = Y pue j 00§ = °L suonipuod
ayy 1apup (9661 “Ie 10 Surx) ases [eordfiojoid e se
U3YE) ST 1003l JUIEY UOISRIJIP MO[IAIUN0D Y} 13ym
‘qT 21nS1,] Ul UMOYS St PI[IPOL I8 SaWRY Funesy
*90U90§3]e0D pUk UONE[NSROD JO Sajel
19yS1y yonwi 3y} Jo asnesaq 3zis a[niayds uo s)999 U3
-1edde apj 9ARY 0} PUNOJ SIE puk ‘SUCKIPUOD dwel £q
poynu A[jerauad are saje1 Sutjoo) "(wr! 1-S'() "8d) S19p
-mod £rejuatuid [erorowuiod uy punoj asoy) o3 sjqesed
-wod os{e 9z1s 9jonted v saonpoid Jurpeof siy) 1ey) 39S
am pue ‘a3uel 19m0f 3y} ul Suipeo] [eLISNPUI Y} 0} Aq
-exedwioo osje s seS-y/w Q7T Jo Surpeo] 4L "Ajoan
-0adsal ‘wiu G pue (L7 ‘06S 39 01 PIIR[NO[RI I S1913
-werp s[niayds ayj ‘s/y ;0T 211 Suljood & pue ) 00ST
s1mjesadwa) [BHIUL UE JO SUOTIPUOD Iapu() “sjuatuiradxa
£101e10q8] Isow ur saguer Suipeo] ay) oy Suipuodsar
-105 AJy8no1 ‘g 218§ ur pajussaid axe (sed-Fyy/w 01
pue ,_0T ‘._01) sSuipeo] apored Jua1a331p 1€ Synsay
‘a1nyesadiud) 3o 19339 JuLdYIU
-31s v Suimoys ‘wu gop 01 O woj A[drewixozdde s19)
-awrelp ojonIed uj 9seoIOUI UR 0) SPe3] j 000 01 0001
woly ammjeradura) [enyul oy} Jo ISLIAIOUL U JeY) IS IM
£ 2131 woly] ‘sjuswriadxa Ul pIAIISqo 9z1s InIdyds
a3 2q pnom azis sporued  dois, suy L, "payoadxa are ‘s9po
-rxed ojSurs jou ‘sajedar3Fe 9yl Yoy I91Je “10A0SS01d
siy) puokaq ,sdojs, A12A1199J32 20U2059[800 £q YImoid
apnted ‘(‘p)p/ap K (‘p)p/p ot (sepeds Sof sy
210U) 13A0SS0I0 a1 18 APUBOLIUSIS JOJIP SPAINO 1)
Jo sado[s ay) asneoag m013 sapored sy se ‘sasealout
Appinb aw 20u20s3[e00 Yy Inq ‘ozis sporued jrews
jE 9w} 90UdDSI[L0d Y} Uey) 19FUO] Yonuw St Swi Uor
-e[nde00 oy 1By 935 9\ "o[eds diwyjuedo} € uo 3zis
oponed surede popold a1e (92Ud0S0[ROO pue UOHEIN
-8e00) sowy O1ISLIVNORIRYD Y} AUIAYM “UMOYS ST IZIS IO

- -tued vo arnje1adwo) [eniul Jo AduAN[UL 3yl £ 21Nt U]

‘e{ 21nT1 UL PIIRNST{] UG SBY ISLI YINS UL UOHN[OAD
sponueg -aanedau st (£) by ur y -1 ‘ainperadwa) Sur
-SR2IIIP YIIM JUDWIUOIIAUD SISIYIUAS © y)1m uiFoq ap
*$aUT) 90UIIEI[L0D PuE uoNE[NIL0O JNISLIAY
-OBIBYD 1} U22m]3q 134085013 Y3 Afenioe st jutod sy
(9661) "[e 12 BuIX pue (89661) ‘[2 10 USUNYT JO HIOM
o) wp paziseydwa os[e sy "pautio} og [jim soje80iS3e
JNi-jeioel), pue dojs A[2A1109]]2 14 Yimoad apniayds
yutod siy3 puokag “suonipuod Sutjieaasd ayp 1apun Suy
-m013 dojs soponed aroym jutod ay) N99s am ‘snyy

‘sjuownadxa Ul paAresqo AJuowwod are (ssponed
Arewnid, 10) sojnisyds Auew jo Sunsisuoo sajedarsde
‘paapu] * snosuejuRISUL, J93UO OU SI 3JEI IDUIISI[O0D
sporued oy sours ‘sprey uonduinsse siy 9310 moi3
sopored o) Se ‘19A9MOH [lews A[IUSIOYINS 38 SO
-mied oy} UGYM SUOHEMIS UOHN[OAS [OSOIOR UI pasn
Apanpagge usaq sey uonduwnsse SIY], * SHOAUEBIUR)SUL,
S19)B1 20U3053[e00 2y} jey) uondwnsse jueniodwi ag) uo
paseq si (7) *ba u1 passaidxs uonouny Lousnbaiy uorsy
-109 3y} yiim uorje[nSeod AQ uonnjoas azis soned ay L,

$2SDD [D4IUIL) SISIHYULS
aponapd swwyf wr sazis apnaayds Sunopald €€

“JUBIOY20I
uorsnyylp 1wapuadap-ornjeaIno ) Julsn Paa1sqo st owy Fuuial
-uss uy 952199 jueoynudis v ((61) "ba) Anaisngip paytpow oy
pue ((81) ba) Anasngip soeuns euiduo oy Suisn sazs aponsed
JuSsaIp 10§ 3 008 iE sawn Juuas Jo vosiedwo) g 2nSny

(wu) 1 ‘az1§ apoRIed

0l (1]3 (]
Z i 0
or0b
paypow
oc0}
1]
wlt 3
3
=3
3
0L «a
o o
3
0k s
teuibuo
\\\\\.\\. G—O—.
00}
w01 Ol w0l o1
WOl W01 01 s Ol
w0l w0l a0l o1
ol w1 0l s OV
(sw) (sw)%  (sw)*  (wu) snipe
soppng  Alepunog uiely  JWNJOA ey
OLoo8 = 1)

uoISTyJIp 20EjIns pue uolsnyIp Alepunog usesd ‘wolsnijip swo
-[OA ISWSIRYIIW FULIAULS JUIAPIP J0) sonsadoad ardodsosdew
Buisn sajeas awn Jo uosuedwod apriludews Jo J9pIQ) ¢ Gl

98¢

16




sponued je 2injeraduid) Anjosqe ‘sassaooid (1osmoaxd
-1odea) paseq-[0SOIgE Ul Jey) [eIAdI 010y pazHew
-wIns ‘SUONE[NI[ED [BUO! 1p-ouo n mQ
(8661 1001dg 7 stuisield)
Jos1031d 10dea SUIAIAINS, JO UOHEPIXO SNOJUIT0Id
-1oy 913 B1A yimosd opontedoueu jusnbasgns Jo Aipiqis
-sod ayy paroaj3ou aary am ‘saoejins aporpedouen yons
0] JUBAD[91 UONEULIOJUI OI)SULY [EOTWIYD JO YOB| © JO
asneoaq pue ‘Kidpdus 104 ‘seousnbasuoo syt pue  Jur
-)jow 2oeyns, Jo uondiosap wnnunuod-1senb oidoos
-OIONW {BUOIIEI B UO PISEq ‘UCISIJJIP 30BINS 10] I31IEq
£810us juopusdap-aInjeAInd e Jo jey; S ‘seale doe)
-ms oyads souay pue ‘sazis ajnayds poasasqo A[[el
-uowpadxs ipard 0) a10y paonponul 1daouoo mau
ay], ‘(sessaooid [osorse) siosindard Jodea era pazis
-aijufs so[nioyds I2)aUIOURY JO 9ZIS JIN[OSQE IY} I
-21d 0} popu2)xo U2aq SEY “JUSWUOIIAUS [EULIAYIOSI-UoU
e Ul 90U20so[e0d dporedenur usAup K31ous-soepms
pue uone[nSeod uerumolg usamiaq uonnedwod dy)
Suiquosop ‘[opows ssaooxd ajer-om) e ‘taded sup up

SUOISN{OUO) ‘p

) -3uiSe jsjejes-papioddns pue
uo1NjoAd [oso1oe ‘uonisodop wiy upyy ‘Sussseooid se
-[19)etl PAINIORISOuEU SUIPN[OU] ‘seale paje[ol ul suon
-eoyjdde puy os[e p[noys [apour 99u2053[e0d pasodoid
) ‘S|eLIajEW Jsoul Jo saporped Jajowoueu Jo Suniajuls
91} 10J WISIURYOSW JUBLILUOP 31} 9q 0} PIAIISGO UIq
Sey UOISTUJIP 90€JINs 20Ulg paysyes a1e suondwnsse
pauonuaw 3A0qe ay) papiaoid ‘ssa001d [0s019E AUk B1A
pauLIo} $ONIEIad 1ayj0 o) sjeudoidde ag osje pnoys
jopow popua)xa juasald oy “y1om siyj ur saporyed aprxo
Jeiow Jo SISaYIuAS oY) U0 pasnooy aaey Im yInoyiy

*SUISIUBYI3W 90u20s9[e0d Junedionred
oY) JO YOBD WIOI) SUOHNQIIUOD 9AIIDDI plnoMm Jjel
20u2089[800 2y} ‘A|repiung (8861 ‘stuisierq) uoyenba
slureuip erouad, pajjed-os g asu1 Surald ‘uonenbo
uopjejngeod oy ojul pajesodiodoul Usaq IARY UOHORAL
9oepns pue uonesponu ‘ejdwexa 104 ‘suonesljdwiod
1oyjo sdeysad pue osay; ojerodioomr o) syqissod aq
PInoYs i ‘[apou ss3901d-0m} 30 ulpudixa £q ‘ssafayy
-10A3N "JUNODOE OJUI UIXE] 3G PINOYS YImoid doeyms
sjonued 01 Suipesy sassaoord snosuadoldoy ‘suoioeas
MO[s 103 pue ‘sajored [[ewss JO a5U2053[R0D Y] 10]
uoIsnyyIp 20eJIns Se jueirodun se 2 Kew wsIueyow
uonesuspuod-uonerodead 2Qn) 4| sjensjew anssold
Jodea Y31y 10 (*019 YOLL ““O[V SE Yons sOIweldd
Alope1yal, 8-9) sjetsajew ainssaxd sodea moj Suruioy

68T

(*IDLL ““(HO)IV "8°9) suonoeal Josinoaid odea jsej
105 a[qeordde si [opowr pasodoid oy ‘snyjf, "sassaoord
aje1 Surjponuod Yy a1e Ay sased Kuew i Ing ‘(9661
“[e 12 Sury) JUSWUOIAU ey SIsay)uks e ul pasod
-01d Auews ay; Jo om) isnf are aroqe pajuasard sown
onsuapeieyd Y] (9861 ‘1ousoy “F'a ‘0as) swalshs
Bugoeas £jeonuayd aseyd apdnnw 1o 9[3uls ur sas530
-o1d 9jex SuIqLIOSIP U [NJIsh dIe SIW} JNSLIAIORIRYD

suonypoydwt puv suopvoyddy “¢'¢

*s){nsal [ejuawiLiadya sjqejieae Yiim juawW
-3018e pood ur are suonoipaid ino jey; Fuimoys (S|
-pou [edISse[d WO SaIUIISIP Spryiudew Jo SIapIo 0}

“OLL (9661) ‘I8 10 uosIny — @ OLL '(9661) SIUISIEId 7 NYZ
004V (€661) 2 ¥ i — ¥ OLL *(6861) '[e 12 BuRAMIO - O
“oYv {9661) ‘fe 12 Sury — @ "s)nsas [ejuowiiradxa ajqepiese
s sazis ousyds pajoipaid oy yo suosuedwo) ‘g 2mdiy

(wu) sejouselq payodipald

09 05 Oy 08 0Z OL O
0 m
b
-]
0 g
@) 3
@
0z 3
g
o
o€ §
3
-4
O or 8
1 5
® 05 3
09
‘uonenuouL

uoAlS woyy pajetunss are Aoy ‘uaald Apoamp jou ejep jj.

9661) '1e 12 vosyny

1-01 X L9°S W1 XSS 0001
5-01 X L6'T 01 %09~  SSL1 (9661) Stuisieid » yz
501 X099  O1X80T— 068 (€061) Te 12 np
01 X29T 0T XSy 008 (9661) I 12 Burx
0T X L6'Y 0 ELL (6861) ‘¢ 10 ewRADYO
(By,w) vo MY DU 20u212)9Y

suonE[nojed
juesaxd up yndug se ,SUONIPUOD {RIURLLIRAXD JO Alewwng "¢ JjqDL

paredwos se) auy siyi 0} asoo a1e sjutod [k ‘uss aq
ued sy “1o81e] st 9zis paroIpaid Yy YoM mojaq pue
Ja31e] st 9zIs [ejUaWILIAAX? O} YOIYM 9AOQE ‘BUT] Sp Y}
0} puodsariod pjnom juowsaide joayiad Lem e yons uy
*az1s pajorpaid ysurede oz1s oponted jear yum payord si
01 210314 g1 21031 ur pajussard aIe UOKIS ISk} oY) Ul
pauipno sainpadoid ayy £q paurelqo syynsa1 paje[noe)
‘sraded oy ur usa1d Apoanip ale ejep Suipeo| pue azis
aporued oy ofrym ‘sraded asoyy ur uaa1g soa1no ainjerad
-wd) 3y} wolj pajeurnss ale sa[yoid ainjeradure) sy,
‘b 9[QBL Ul PIZHEWWNS 312 SUOIIPUOD fejuswiniadxa
oY1 (6861 “Te 12 eureAniQ ‘9661 “[€ 19 UOSHNY ‘9661
‘siusield 3 NYZ ‘9661 “[e 12 Surk g661 “Ie 10 np)
QINJRIAN] AY) UF SISED [eIudWwLIadXa [BaI JAY SSNOSIP
M 'sHnsal [eyuswiiadxa sjqejieae yim axedwod o) pue
suonpuod [ea: o) yoeordde suy; K1dde oy uomisod e ur
M0U 318 am ‘sowrey Suneay pue Jurjood uy azis apored
Jo uondipaxd 2y o) yoroidde siyy pazijersuad Suiaey

hﬁ\sﬂh&kh /] 1 \J\*ﬁ -\&wg -\\uﬂm di O .W.Mn
"($661) stuisierq % A1nwop pue
(£661) 1opue[perny % np (S661) IouSOY %3 UOpUR],
($661) 1212 0198 (£661) ‘T2 12 sIry “(£661) stuIsielq
% Suorx ‘(9661) 1ousoy pue uopue], £q sraded juea
-9[21 2y} 0) 19ja1 Aew siopeas pajsara] ‘1aded sup
Jo adoos ay) puokaq so1do) ‘20u2s3[E0D pue UOHER
-8e00 210821850 Jo aje1 3y) SSAIPPE 0} SPIJU U0 K[3)el
~NOJE JI0W JIAOSSOID PUOIIS 3} JUILLIAP o, “osde]
-[00 p[nom so1e3a138e ay) 21ayM UONIPUOD AY) SHIeW
39A0SS010 PUOD3s Iy} aZis aniayds 9y $)as J2A0SSOIO
181y oY) I[iyay ‘sswey Fwjooo ur readde jou saop
UoIym ‘suoiipuoo Jurjesy Jopun uonnjoAa apnsed jo
100dse SunsaIolul 194 € S[EAARN JIA0SSOIO PUODIS STY)
‘SSO[OYIIBAIN] "ased [ea) Aue Ul JOAOSSOID PuOIAS )
JO uonEOo] BY) UE Jiys € 3q AJqRIARUL PNOM I3}
“(10A0ss010 )51y 21y 1935e paredasdTe Ajrenjor are Koy
afiym) [eourayds aq 0) paunsse ok UOHEINO[ED SIY) Ul
saponted urosajeod ayy 2ouls 19a3moH “(qf 23 0
J3JaI) S3WeY yons ui paAIasqo sazis aponied feuy ayy
0} puodsanod £jajewixoidde pnoys azis appied Sut
-puodsalIod )1 puB 12A0SS0ID PUOIIS SH], "208I[L0D
saedaid3e ay) aroym (yuiod Junow yuq ayy 0} 950)9)
sanjesadway yiy o) painqupe ‘vonnjoad appnaed oy
Ul PUROJ JAA0SS0IO PUODIS B St 252Y) ‘¢ n1,] ul sSui
-peo] Joysy 10y ‘pury JOYI0 Ay} UQ) "ISED SIY) UL UOE]
-n3e0d Aq pafjonuoo Ljamua st sapned o uonnjosd
ay], saponsed [eousyds pajeost se isixo shemfe pue
Asnosurjur)sul 20sa1e00 03 yIFnouod jjews e sapored
‘Qwp Aue e ‘a10ja19y L “ate Funeay o) uey) Jomoys

By, 01 = “p ()
By w 01 = P (Q) Dyw 01 = “¢ (e) "saedaidse ay jo
9sde)joo ajewmnyn Sunestpur jurod Sunpowr ying ay) o) asojo aIme
-10dwa) € J& PaAIasqo S JA0SSOID PUODIS Y *(S)UONNDSIAIUL OU 1O
0M} ‘2U0 3ARY Al SAIND SLUY) IDUIISI]B0D PUE SAIND AW} UOLE]
-n8eo 2y ‘os]y *9zjs aprusyds 1931e] 0} pes] AJ1esSa0au Jou sa0p
Buipeo) 1oy31y yeys Bupmoys s/ 01 = Y PUe N 00S = °LIeowey
Supesy ey sazys onuaids a1y uo sy>axg Suipeo] apleg 6 2nSLy

(wu) 9p
0001 00L o4 1

0z-31

RS

qora

qo3

|
I
I
\
|
l
|
l
g
uw
{s) sawi] onsueloRIEYD

51431

o)

02+31
0004 001 o L

% A

sazs ynuayds _

0Z-31

Si-34

0131

00+3}

S0+34

04+34

(s) saw | oysusioeseyn

TJsiean

g

0z+31

0001 001 [+13 1}

03
$908 anads Jsi-a

Joi-ar
TS0
qoos3t
Jsoe31

qoieat

(s) sauu) opsuajoRIEYD

TIsie3t

0z+31

17




‘uoiBurysep ‘SOV "S[elIaje
paudisaq Ie[nos[opy :ASojounjdajoueN ‘sps “g Y ‘sPA[esuon
pue “W-'D Moy Ul 9661 ‘swuisield "H'S ® M "WZ
"EVE ‘16 0030 "dwAS SHN '¥661 11IED TN % "YW YeleydeZ

"€00 *S€ "1 AYDIV "6861 ‘uellawdg "O'H ¥ "W'IW Yereyoez
“€87 VT 'S [0So1dY °[ ‘€661 ‘Siuisierd H'S B A Buorx
'9807 ‘3¢ $andQ '1ddv "6661 ‘10usoy ‘H'd ¥ NA0Y ‘0N “A Burk
“L91 ‘Lsy "201d "dWAS SYW "L661 ‘Tousoy ‘H'A ¥ A SuiX
‘Aus19Au[) 3[eX ‘SISO, "('Yd ‘Sowey us saporredouru Ipixo
[e19w Jo uonnjoas [edrdojoydiowt pue sISIYILAS *L661 VA BurX
58
‘L0 Swel] ISNQUOD 9661 “Iausoy "F'd ¥ MAON ‘0N “A Burx
"€LT ‘PT "1OS [0S0IY [ "E66T IPURIPILE NS B AW "M
"LTS ‘61 "YIAL "I9S [0SOIIY "E661 IIPURIPALY 'S
% ‘suog L RUWRS WD CRPUM SE MW
"SLT *9T "I9S 105013V [ "S661 ‘Stuisiesd ‘H'S ¥ 'S AIwop
JI0X MoN ‘135undS “JIA $I0BJINS PIOS
Jo so1sAyg pue ANSHUAYY) SP3 “J 'Y ‘OMOH PUE Y ‘MOJISUBA
uf "g861 ‘UOD I UBA "AM'V ¥ SINId g “I'[ USOA Ip UeA
611
‘L1 YO, 10§ "ISAQUIO)) "LL 6T UBIUBWEIGNS 'G'N ¥ "A"D YDHIN
"L by "YIIL "1OS INqWI0D “TL6T “A'D YoHIN
98¢-¢€LT
*€12 "19S dEpIAUY PIOJIOD [ "6661 WAUSOY H'A ¥ ' UOpUL
*69Z€ ‘p¢ '$9Y "WAYD U "PUj "S661 TUSOY “H'( ¥ 'd UOpURL
“Lp1IST "wwo) Sug ‘wey) "9661 1ausoy "H'q ¥ 'd UOPUEL
NI0R MIN ‘Ao ‘sish[ere))
pue AnSIwayy) 0EUNS 0) UOHINPONY] a6l “V'D tellowog
€81 '€T
YA, "I9S [0S0V ‘S661 ‘BWEANYO "N B EPRWINYS ‘W "L ORS
°$9T ‘6 108 "JING “301d "G661 VAV T'D % "D'H 19NeQI3S

16¢

“YI0X MIAIN

‘wnua|d/[dl “§00ogpuEH IpIXQ YL ¢86T “A'D aouosuieg
"€80€ ‘11

'3y IR [ 9661 ‘2N T ¥ fenblg W d “r'V uostiny
(6661 AeIN pamuqns) °f FYOIV juonezipiosoyds
snosueynuils pue uonedeidfe uerumorg sungsr maow

-9313 JO uoLe[nWIS OpE)-IUORY, ‘6661 .=> ‘S¥wAd Ju:ma—
6661 ‘ssaid ur
(yoeqiaded) ‘pa Ioao( "u0jsog ‘squomIanng ‘swaskg mofg

Junoeay Ajfednusyy) ur sassaoosd Hodsuel] "9g6 [ “d'( JouUsOY

“(ssa1d ur) ‘10§ “Bug wayD) ‘8661 1991dS "L @ "F'S stwsierd

‘91p ‘pT1 1S 20U PIOJI0D °f "886T “H'S Stulsied

"L61 vT 1S 1snquo)) ABxsug Soid 661 “H'S StuIsield

"Z8T *6£T 108 1IN 0661 “UIIA 19p URA [ B [9YU11 " 4 SINd
‘€9 ‘L way) TR f

"L661 INIEd "D'S B A9S[oY L'H ‘UosiEm ‘MO "IN A0
"69€T ‘py 1S “Bug "weyd 6861 ‘vedeld DY

2% DA T'F ‘U2ANBN A'H ‘eyesnoy A ‘Sunof I-[ “) ewednyQ
‘Sov ‘91

"I9S 20eBIU] PIOI[0D) [ ‘1661 “FRPULIPI] “N'S ¥ L S8y W

“T0£ “TPEY "PUO "00S "A0y “SUeLL TIYd "TG61 VDM IPODIEN
“uospngy
-uQ-u0}01) *$8314 0J19) "3DUIDG S|eLI3)e)y 01 JUBAJ[IY SoTjaUTY

pue WU_E-:.;.—QOEK_QF—. 0] uolPNpoU] Uy ‘1661 .wm uyyde N

"6pT ‘L€T "4 AU "F661 “H UIMOT]
"909 ‘781 10 20ej1u] PIOJIO] [

‘99661 “SpUBPALL] NS ¥ I9[pUIM 'S “rA ULUBYY
'£88 ‘LT 1S JosoIdY f

B9661 ‘JOPUBIPALL] 'S W MPPUIM ST TIEYN Usulya
"S6€ ‘6E "10S 20BHAU]

PIOJI0D °f TL6T ‘APIH "D % YOId [ 'opUeIpaLl] W'S VS 1e]
"E9L ‘9L 008 "WEI)

Wy Cfg661 ‘OqNN ‘A 2 IESES A ‘BSNWILOR "3 Y Plounsny

PIS ‘61 Yo3L

‘10§ [0S01Y ‘€661 ‘Stulsiesd H'S ¥ SIASOY V'Y “dd siany
“T€T '£0E
S MRS p661 1eKnog 'Y % U0SSiuad W[ ‘PlAB(I-ueg I,

..-u:umEoQ Ks} .:av._u\.— ‘A ._w=c< v ,unmmhozu d rm uewjoy

'ELS ‘1T "10S 105019V °f ‘GO6GT JOPUEIPAL "N'S ¥ "M YOO
(314

‘Op1 "19S 0e1191u] PIOJ[0D) [ “B066T ‘JIPUEIPAL “N'S 2 M UD0Y
‘uopuor ‘Je[1sA -19Sunds « A8ojouyoay,

ajotueg auytadng, Ze6T ‘nysey 'S B BezQ A “N somydy
"€6C

‘0201 'sAug Z 1661 120€ 3p YA B HYsaousy V'Y “I'A Fueny
‘8PE

‘81 'O 90BHAU] PIOJIOD °f 6861 ‘WYOIES UV ¥ '['[ AQIPH

‘SEE 68 "YIAL 'S "ISNqUI0) €66 T IRUsoY “F'd B 'V 23D
.u—uO\r MIN

‘Aolim ‘9zeH pue IsnQ ‘sjows, ‘LL61 “N'S JIpuE[palg

€11 'POTV 3ug "10 IR "S661 ‘UOPUNT N B "D ueBeld

I8P ‘69T AUMBN "LL6Y 19SS VM B Wd Uewgono)
TPT ‘€1 '$3Y "PS 1N

0861 21900 “TY ¥ uouue) "W ‘sAukq W “SM Zue[qoD)

"1LT ‘19 dwepd Isnquio) "6861 “zie “Tf B 1S suny)

“$9T ‘8¢ 198 'sAyd "8861 ‘soSruen "y ‘Vewjoy] Y “d eSS
41V pue SOV

“P3 PIE *S3YEY [eANWBGIOUIY L, AVNVL, ‘9861 “MI 3seY)

6116 "6L "SAUd "WIYD [ "€861 TOWND "H'D % "Of uoySnoig

"68Y1 ‘L 'S9Y HAEIN [ "T66T ‘SHEN 'A71 ¥ H[ Yd1asuog

T 1 “Bu jesrsAydouray ], 9)e3SOINN “Le61 S H Alldg

"L9 *61 "WAYD) IBIS PHOS °f 9LE] ‘UOUSIAA d % W JNSY
"80PE 'S, 20§ weia)

WY [ 7661 ‘OPBURNSEIN W'A'S W StuIsield H'S “)'IW Jeay

SIOUIIIYIY

‘paspajmouoe
AjInya1e13 os[e ate nx ‘S pue uopur], ‘d ‘Aoddijn] A’V
‘DA A ‘Ziey T ‘BIO B[ 9p ZOpUBUI f YIim
SuoISSIoSIp [nyd[ay "wognp ‘SeNYFY JeLIsnpul qe
HYDLH 2[eA 341 pue (920-1-L6-0796+ WWe1D 2[ex)
YSOAV Pue (881.86-S.1D eI d[ex) ASN Jo uod
-dns [eoueuy aip aSpojmousoe 03 aunsesrd e st g

SHHAWIZPIAMOIIY

(L661
‘dury) saponredoueu Surmjonisal ‘SunenSeod jo suon
-ejndod uo sjuawitedxa £10)e10qE] pauyop-1jom wolj
s13joweied vl dqenEA 10ENXI Osfe g ‘suondipaid
(FUS) Suaa15ug uondvaYy jog pasvadwi axew o) 2[q
-1ssod aq A[uo j10u pInoys 11 (6661 ‘DA 3 1OUSOY ‘6661
‘I3US0Y 7 UOPUEL) SIUSWILONAUS 4ONs UI BIIE AdelINS
pue awnjoa ajoued jo fpd ol ays Jo sarpms |apjeied
im pauiquod uaygay ssaidosd up are 219y pauipno

yoeoidde je1suad ‘Suisiwold ay) Jo suorsuaixa pue Sur
-189) 1ayung -9zis 9[IdYdsOuRU BUIWIN[E JO SUOREA
-195q0 UMO Ino Jurpnpoui ‘eruely sind 1o eununie aind
uo s)jnsal jeyuawadxa S[qe[IEAR Ui JuawaaiSe pood
ur 9q 0} punoj a1k ‘seale ddeyIns dyads parerdosse
pue ‘sazis afnrayds njosqe Jo SUONDIPald “uonendeod
uelumolg snosuejnuls JulajoAur sassadold [osorse
[BUWIIAYIOSI-UOU Ut uonnjoas sponedouey sejntuls Aji
-0joRJSIES 0) sn so[qeus ‘sapniedoued uo L1alsniyip
30vJINS PIOURYUI 10] SJUNOIVE YOIYMm 219y pasodoid
[opow Jjer Uole[NFe00—-20UaISIA[LOD PIPUAIXI Y],
(2661 “Te 10 ey y) siuedop 1o saanippe aser)
(Anoe-a0e)Ins, Suronponul ‘ojdwexs 10§ ‘aJel 90U3S3|
-200 9} 98ueyd 0} SUEW IY)o Furjoaul £q pafjonuod
A[[eo1uou0oa aq uajjo Aewt azis ajniayds ‘A[jeuonippy
‘pajluI] 9q OS[e jSnW JUIWUONAUD Fuljood e ui Ful
-peoy Josindaid y3nory ‘saponsedouru 1afjews o} 9In01
2A109R ue 9q ued sisayiuks aanjeladurd) 19moj eyl
15983ns (6661 Jousoy 7 uopuep) saipmys Surjapow
1o wolj sjnsay (6861 ‘UeIlIowag % Yeueyorz 9661
“1e 12 Sury) soponued pajejost 1931e| yonw Suruwioy
‘ameradwa) Sunjaw jeusiew Jng ay) 1eau sajedardde
asay) Jo asde}jod ajewn[n 3y 03 spesf uatjo Juissaooid
104N (£66 [ 1aUSOY B ZOWIOD (G861 ‘Zied] ¥ Suny)
‘9661 “1¢ 10 Bury) swey UOISNIIP MOJJIAUN0D Jeulue]
£ JO 9PIS [oNJ 2y} UO PAIAUNODUI JeY} INI| WUl
-1aus Suneoy € uj ‘sozIs a[Iayds JUSMINSUOD JdY) JOo
UOHEISNE JOyuny SpN] UM uLo] s9jedoid3e [ejorly
a8k “191jL0I0U ], "UOISI[[0D PIONPUI-UONOW-URIUMOIE
3O ey} 0) paredwiod 30UDSI[ROD JO dJBI Y} ONPal
[{Im 9ZIS 194} [HUN 2NUHUOD [[1M SIYY, “SISEIoul 21Ny
-erodwoy o se sopruayds juaoelpe Jo 1813w ay) £q
10818] M013 0} AjaxI[ alow are sajnioyds ayy azaym
‘sased Supeay ur JUAIRYIP ST uonems ayj -uoned
-2188¢ uetumolg o} 1snf SuIpes[ UONNJOAD JOYLINY Fim
“9ZI$ WNWIIXEW 119y} Payoeal Apessje 9Aey ‘sny) ‘pue
ammesodwoy yead pasusuiadxa Apessje aaey saponied
AU} “JUILULONAUD UB §ONs W ‘asneddaq 3zis ojniayds
dJRLUNN UO Joagja PN sey ates yauanb 3 jo spmiu
-Few oyy “adue: spqeumene A[eonoeid o) urm syel
(-Buryduanb) -Suijoood 10, * aoud daay, 01 y3noua pides
Q1L $3JBI IDUIISI[LOD B} 2IDYA UOE|NTROD URIUMOIE
Jo sojer sydiy yum pajeioosse si aimerodwa) eniu
Y31y oy asneday ‘ozis djnuayds Aewn[n uo 12953
pasunouoid e sey os{e utpeo] J0s1001d sppnsed quow
-uoa1Au 3ulj00d B U] aIne1adiua) uo 3)er 9uSI[ROd
pajjonuod-uotsngyp (-93epns) oy Jo vduspuadap
[enusuodxa 2y} O} PANYUNE SI SIYJ, "SIUDWUOLALD
-Buneay pue -Surjood (loq ur 9zis d[nIayds Arwin
Guiuiwayop Jojory yuepodwr jsow ay) st uondaom

062

18




Form Approved
REPORT DOCUMENTATION PAGE OM8 No. 07040188
:‘k g o o ?:F o= ‘“"-':w«-;-mm:' tormation. Send mzh{,fg""':;:,‘ or 4ot Gtey 2wt O s
Do ,T.' Soue 1294, Armrngeon, ¥ um'zol.wu':onn&‘:m&m-io#?"—-mm-u:;m“m,mwm:smc ore, 1215 iefiersen
1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
March 2000 Reprint -
S. PUNDING NUMB
4. TITLE AND SUSTITLE 1 oy 1| E MORPHOLOGY- AND KNUDSEN UMBERS
(9) TRANSITION-EFFECTS ON THERMOPHORETICALLY | PE - 61102F
DOMINATED TOTAL MASS DEPOSITION RATES PR - 2308
FROM ~COAGULATION-AGED™ AEROSOL POPULATION} gp - Bg

6. AUTHOR(S)

Daniel E. Rosner and Y.F.Khalil G-F49620-97-1-0266

e —————————— ——

7. PERFORMING ORGANIZATION NAME(S) AND ADORESS{ES) 8. PERFORMING ORGANIZATION
s REPORT KUMBER
Yale University

High Temperature Chemical Reaction Engineering Laboratory
Department of Chemical Engineering
PO Box 208286 YS, New Haven, CT 06520-8286 USA

0 -

3. SPONSOMING / MONITORING AGENCY NAME(S) AND ADODRESS(ES) 10. SPONSORING / MONITORING
- ' AGENCY REPORT NUMBER

AFOSR/NA .

801 N Randolph St., Rm. 732
Arlington VA 22203-1977

D ———————————
11. SUPPLEMENTARY NOTES

1 Acrel St Yol W Se dpp 2T
TN IR e wience T AT
Pt €

[TTM EE R DML UL

e —————————————
123. DISTRIBUTION / AVAILABILITY STATEMENT 12b. DISTRIBUTION COOE

Approved for public release; distribution is
unlimited

13. ABSTRACT (Maximum 200 words) Abstract  Smokes or musts of idustrial and environmental nterest are typeally comprised of
particles both arge and small compared to the prevaibng gas mean-free-path. This fact comphicates
accurate predictions of. say. total mass deposition rates to confining cold walls or immersed cooled
objects by the mechanism of particle thermophoresis iwith Se > 1) {across laminar  or trbulent-,
foreed -or natural  convection boundary layersy since particle thermophoretic diffusisities can be
sensitine to the prevailing Knudsen number based on individual particle diumeter. When tahen inte
account oser the entire particle size spectrum. this often reduces the contribution that the largest
paruickes make to the total deposition rate. especally if they are excellent thermal conductors (e
unaggregated metals). In the present paper we extend previous results from this group [Rosner {989,
“Total mass deposttion rates from polydispersed aerosols’. 4.LCA.E. J.3441), 164-167: Rosner and
Tassopoulos.198Y. “Deposition rates from polydispersed particle populations of arbitrary spread’
LLCE J 3891 1397-130%: Rosner and Khalil, 1997, Morphology etfects on polydispersed acronol
deposition cates”. Trans. Amer. Nucl. Soc. 77 TANSAQ 77-1-360. 425-427). to show how total mass
deposition rates from i dilute Nowing stream of coagulstion-aged polydispersed spherical particles
in the Knudsen rramsition regime can be conveniently predicted by systematically correcting results
more easily calculated for the thypotheticaly reference case of “monodispersed” spheres in the
frec-molecule ot at the same particle mass-loadung. AT T, Reynolds4or Grashol-t number and
thermal conductivity ratio: A &, For this purpose wecarr out ~once-and-for-all” quadratures over
the Talbot ef al. (19801 “transion-tegime” thermaphoretic coetficient function. consoluied with
appropriate quast-self-preserving particle sze distnbution {PSD-) functions. using recent informa-
tion on the effective spreads (7, 4 of these near-log-normal PSDs associated with Browmuan
coagulation 1 the transition regime 1O e al. 1993 This leads us to rational. “uninersal” -
deposition rate ratio correlations of our formatty evact quadrature results, expressible in terms only of
a prevailing Knudsen number based on mean paruicle size n the population. and the intrimsic
thermal conductivity ratio: & = A k,. The avadabilty of these new computational results and
dimensionless correfations. remarkably applicable 1o both lanunar and turbulent boundary Lver
particle transport and natural or forced-convecton. will dramatically simplify and aceelerate such
multi-size paruicle thermophoretically dominated acrosol deposition rate calculations i a wide

vanety of
15. NUMBER OF PAGES
20

gineering applications.g

14, SUBIECT TERMS L

Laser-induced incandescence. soot morphology , aggregated particles, particle mass transport
thermophoresis, Brownian diffusion, particle sampling, nano-particle
formation/restructuring in flames, deposition rate theory

17 SECUNITY CLASSIFICATION
OF REPORT

Unclassified

16. PRICE COO¢E

18. SECURITY CLASSIFICATION
OF THIS PAGE

Unclassified

e ——~———————
19. SECURITY CLASSIFICATION | 20. LIMITATION OF ABSTRACT
OF ARSTRACT

Unclassified UL

Standard Form 298 (890104 Draft)
19 eercrived by ANY $44. 29518




SuatniedaC) Y TNeHYY YoIeosay

CW-3] "PIsSAUPPR dq pluoys 20UIPUOUSILINT WM 0] Joyiny |
WOGOP DIV [RHISNPUL G| JYILH-IEA

a1 putt (s71-d WED) OLVN/A VOV TI$61-E DVN TUEID) VSVN 19970-1-L6 WD) 4S04V A9 parioddng

nparojeA NSO P

(01) uonenba £q pauyap uotdUNY (6373
sopendad aedasdde jo Aojoydiows Fuiqudsap (votsudwip,) Juauodxa [eoes) ‘a
2 2Wnjoa Jo aptised J0j JUDDLYIED BOISIYIP uBIuMOIY ‘a
(opdordadn ur sopied  Liewiad, ) sawetp ojnsoyds ip
. 2, 0) urpuodsanod 1WEIp apHsed p
¢ uoneaba
Arap $334018 0) 10JOR) UONIDLI0D moy difs eI -weyduiuun ) awy
(61) uonenbd tRGUINL 133G , UONONS,, dNAIOYIOWIdY) SsIjuOISLIWIP g

FYNLVIONTNWON

PoAIDSaI SWBH J|Y PV} 0UDIOS JBIAIS| (OOT ) “sdIeaIdAn yons
10 L3aponpUoY [pty) 2312242 100d 24} 0) NP SIYWNU UISPAUY Jb 1 Y31y uiewal |[im sjeudew
2anaNpuod Jo sapdosdde jo sl uomsodap dijpsoydouLIay) Ay} 1LY NEIPUL SIS NG ‘(sasoyds
_asudp A|ny,, 1ou :A3ojoydsow vy soponsed pajedosdde jo asea Supun) sysoddo Ajjeadojoydiow
34) J0j 2104 PIpNOUL OS|E A SIS [RuIsIA0Ld (1661 TP 12 JUsOY ‘30 ‘aas) ojqeLivar 194 Jou
st s1so10ydownsdyy anliaalitiv soy £103Y) aaIsuoYa1dwod € of1yp “suoneatdde Buuddouidua jo Kpuea
opIm ¥ U SUOHE[NORD djua uolisodop [0s0I0T pajruIwiop Aqeanaloydousiayy apnsd szis-linw
yons aesapase pue Ajdus A|JEoNRWRIP [[IM “UONDIIAUOI-PIDIO) SO [RAMEU puR vodsurey sppied
194u| 3pUNOY WUBJIYIN] PUR SEUILE] (10q O) sjquotidde K[QRIFWAL ‘SUOIIE[DII0D SSIJUOISUAWIP
pur sijusas ruopenduiod mau asayy jo Apjiqejieae Ay 3y/y = ¥ conwes ANATRPUOD [RULIAY)
sisuuiun ayy pue “uoneindod ay) up 3zis dpIIRd UPIE UO PISEq JOGINL UBSPRUY duieaasd v
10 Ajuo sunol ug 9jqussardxa ‘s)nsas ameapenb XS AJRWII0J SN0 JO SUOHDILIO) 01D 2ips uorsodap
_lesiomun,, euones 0) s speaj siyy (pe6l @ 0 0NO) swndas uonisuel) oY) ul uonemIeod
URIIMOIY M POIRIDOSSE S(ISd [rutiou-Foj-1uau sy Jo (¥2"%0) sprasds 34110310 dY) uo uoh
-RWwojus Judds Buisn ‘suonduny (-ASd) uonnguisip sas apued Buiasosasd-)pps-isenb ajendordde
YA PAINJOAUOD ‘LOIDUN) JUADY[0D dNdIoYdowIaY) _sundas-uonisuril,, (861) 1P 12 10Q{RL d4)
19A0 samEspenb _j[e-10)-pue-aouo,, o A11e3 9m asodind siy) 104 “$y/*y :ons AJAIIONPUOD jruNay)
PUR 12qUINY (-JOYsEID) 10)-sploukay ** L/ LV ‘Bulpeol-ssew ojonsed swies ay) e By qusjou-02lf
auyi ur sooyds pasiodsipouows, Jo svd a1 (jeonayiodAy) ayy 10§ paenoed Apsea asour
Sy nsas Jundarioo A|jeay £s Aq paiaipaid £puat 02 3q URD AWITD HOHISUDLI UISPNUY ) Wl
soprnd jeauoyds pasiadsipAjod pade-uolieindeod Jo weass Suimoy IN[IP © WO sajES uotsodap
sseuW (101 Moy MoYs 03 [LZ¥-5Th 095~ 1-LL OVSNV.L LL 208 UN “doity ‘sund J ° sa)es uoisodop
jososar postadsipAjod uo $1534y3 430j0ydIOW, “L661 TTHEYH Ut 10USOY :BOSE-LoY) 6)SErINITV
- prasds Kaengae Jo suoneindod apnsed passadsipAjod woay sopn wonisodag], ‘686 1'sojnodosse ]
UL JUSOY L91-p9 (IIpE 1 T U TY " SlosoRe posiadsipAjod wolj sajes uoisodap ssew [e10],
“6861719us0y ] Unosd sty wouj s)[Rss snotadid puaIxd am 1aded yuosard ay) uf ‘(sjerow pajedasddeun
-32) SI01NPUOD [RWIAYY JUD[[2IX3 21k Sy} Jt A|je10adsd ‘djes uomsodap jeio) ay) o) Mew sapnaed
159341| AY) IR UOHINGLIIUOD DY) SIINPIS UIYO SIY) swnnoads azis AP1AEd 31UI Y} J2A0 JURLIOE
OJU§ UDYEZ) UDYAY “12WEIP J1aniEd [ENDPIAIPUL UO PASEY JOQUINU UISPAUY 3uyjreaard oY) 0} ALISUIS
2q uED sonMAlsIp and1oydownsay) spyised 2ouls ($1948] AIEPUROY UOIIOALOD-— [EINIEU 10~ -padivy
-JUdIGINY 1O SRUNE] SS0108) (1 < 05 YNm) sisasoydonntt apnaed jo wsiurydIW ayy £q 8199040
PAJOOI PISIALW 1O S{JEM PIOD FUIYUOD O} SAID4 HONISOdIp SSDUL [P0} *Kes *jo suotjo1paid ajrinodw
sojondwiod 108y siy | "Yied-aosj-uedw sed Suyieassd ay) 01 paseditiod [jews pur adse| yi1oq sopnded
Jo posudod AeoidA) 91¢ 15319)Ul JRIUSWUOIIAUD PUE juLIsTpUl JO Sistl 40 S2jOWS -- JPBAISQY

V'S 98TR-0TEY0 LD "UdAEH maN “Alojrioge] Juuouiduy
uondray [eotway) sanpesadwoy Y3y *Jupoourduy eaiwoy) Jo JuswIRdd(] “ANSIdAE AUA

JNEYY 4 PIYIA pue Jousoy g Plued

+NOILVINdOd 10S0¥dV .daDV-NOLLVINOVOD, NOUd
SY.LVY NOILLISOddd SSYIW 1VLOL A4d.LVNINOd
ATIVOILAYOHdOWYAHL NO SLO9449-NOLLISNVY.L
NASANNM ANV -AD0OTOHdYOW FTOILUVd

£-FS000(66)T0S8-1700S *Hid [RINURCTY

L0 AUV AN MM

v uowmudidg




Y)m MO juSNgIn) Jo Jeurwe| Ioj ¢ uonoedun-£pps,, PuB UOHBIUAWIPIS [euoneliAeId
‘UOISNYIP-9ATIOAUOD JO swistueyoswl ay) Aq uonisodap spried 1oj paruswajduwr/pardo
-pe AJnyssaoons oq Ued ASojex)s dwes Sy ‘sisasoydouctoyl O wisiueyddw uonisodop
yum [eap (¢ uonoag) 1aded sy ul suonensnyyr dywads Mo JIYM (9661 17 12 JIBWIN
‘5661 “v 12 NIAOY 0661 ‘SuIqqo(] pue sipLIedajy) s91e3a133e s[nidyds-nnw JuanIISUod 3y}
Jo (*q@ yuduodxs) saaadoid fejori) 9y} (0) pue SaWIFa1 WINNUIUOD PUB UISPNUT 3Y) Ul uon
-gn§e0d urlumOIg 03 anp suonduny (-(qSd) uonnquisip 9zis apned aiwbo.bbv rewrou-3of
Jjo (0) speaxds oy (q) (5661 ‘UOPUB], PUR IUSOY ‘Z66T ‘1661 "IV 12 JUSOY '886T ‘JoUSOY
pue eueqx-enien) sosadoid jiodsuer) spnied [enpiapul jo souapuadep A3ojoydiow
pue 5zis 9y} (E) :UO UOLJEULIOJUI JUS0a1 JO asn ayew am ‘esodind Iaje| siyy 10, (,AsUap
Ajny,, 1ou ‘ASojoydIow jeyoey) sapdinred pajedordse 10§ papn[oul os[e 21 $)|nsal [EUOISIACI]
'suonyporidde Surreauidus jo £1oLIea 9plm B Ul SuonE[nd[ed djel uonisodap josolde paje
~urwop A[peonaoydownsoyy apured azis-Nnw yons 31g13[00e pue Ajid.urs £[jeonewelp oy
UMOYS ST ‘SW9ISAS UOHIAUOD-[eInjey 10 -paoloj Ul Jiodsuery Jake] A1epunoq yus[nqin) pue
Teutwe| yioq o3 sjqeorjdde ((g]) pue (£ 1) suornenbs) sUOHE[S1100 SSI[UOISUIWIP PUE §)[NS3I
jeuoneindwiod mau 953y} jo ANIqeqieae SUL -*y/% :onel A)ANONPUOD [EULISY) dlsULIUl
ayy pue ‘uvopendod ay ur azis spured upow Uo paseq Idqunu udspruy Juijiesdd e
Jo Ajuo swiay ui 9[qIssardxa (9 ‘p s81.) s3nsa1 a1njeipenb joexs A|jeUlIo] IO JO SUOHID[3LL0D
o1jv4 2104 uoy1sodap [BSIAAIUN,, ‘[RUOIET O) PB3] 0) UMOYS 3q [[IM SIYL (b661 [P 12 OBO)
owida1 uonisuel) ay) ul uone[nFeod ULIUMOIY YIIM PARIDOSSE (666] 12USOY pue UopuE]
‘€661 1opue|pall] pue np\) s(Sd [ewlou-Soj-reau asay) Jo (¥29) speards 2anoaye oy}
uo uonewWIOUI Juadal Sutsn ‘suorpuny (-(ISd) UoNnqINsIp azis apnred Suiasosard-jos-tsenb
srenndoidde yim PaInjoAUOd ‘UOIOUN) JUSDYS0D dnproydounidyy | swidal-uonisuel),,
(0861) ‘17°12 10q[BL 34} 1940 saInjerpenb  [fe-10§-pue-a0uo,, Ino £11ea am asodind siyy 10,4
3y /% ;o121 £}AONPUOD [BULIAY) PUE JAQUINU-JOYSBID) 10 -spoukay ‘* I/ LV ‘Suipeoj-ssew
aponted owes oY) e W] apndajow-a24f oY) ul saroyds , pasiodsipouour,, JO 9sed N2
(jeonayrod£y) ay3 10§ paje[nojes A[Ises 210W S){nsal Funoa1100 Afeanewsishs £q pajoipaid
Apuatusauod 9q ues dwndal nousup4l udspnuy 9Y) ul sopnged [eonoyds pasiadsipAjod
paSe-uone[ngeod jo weans SUIMOp JN[IP B WOIj SA18d UONISOdop Sseul [2)0} paivunuop
dyooraaoydowiays moy moys 03 (L661 ‘[I[BYD pue 19Usoy ‘6861 ‘so[nodosse] pue Iausoy
‘q ‘886616361 ‘1ousoy) dnoid siyy woy s)[nsal snotasrd puaixs am toded jussard ayy uj
{(sa19yds asusp sa sayedaid3e) A3ojoydiow opned josorae pue (uoisodap
snaroydouriay uo §1092 A31AdNPUOD [ewrIay) *8-2) saniadoad apnred (101Aeyaq UORISURT)
uaspnuy|) uonoeysrer ‘ AysiadsipAjod,, [0S019® JO S2Iv4 uO1ISOdap SSpuL [DIO] UO $1OYD
J1jRWRISAS 2Y) JUNODIE OJul B} O SPOYISUI JUIIUSAUOD 134 [RUOIIET Bulyaas Udaq aaky am
‘[215u53 U] "JUNOJOE OJUT UINE) A[9IRINDIE Oq ‘9SINOD JO ISNUI INq ‘Sajv4 uornsodap jos ‘Kes
‘o uonarpaid ayy sajeordwon K[qeyasut azis suo KJuo jo ssporlied [edusyds pajejost ‘asuap
Jo pasuduiod j0u aIe 1S219)Ul [BLIISAPUI JO (,SIYOUIS, ) SJOSOIAE UOHBSUIPUOD JBY} 108) A |,

STAILDITE0 ‘'ANNOYODADVE ‘NOILDNAOULNI I

‘uonnguIsIp (auinjoa) azis spnsed asd
1ade Arzpunog jusginy 14L
ind ao4f upons i
Jafe] Liepunoyg Jeuiue) 14971
(01 asvq o1) wyiedoj 30]
(¢'¢ uoag) arnjeipenb ayluaH-ssheo OHD
(1 < Yuy]) 3] 9|nd2oW-221) wy
(21e32133e-0 18321330 Jalsn|o-1asnP D
uopegn3eod (uriumolig) oy Jutuieirad rod
(1 » “ay]) 1w wnnunuod k)
1aAe| A1epunoq
sttt

uonoduny e jo uswnde
*J — 1 = LV (3oyerado) ut adueyd

(e u/a9) = p N/ = a F2) anjua uvow

I

SLT S10a4e uonsuLy uaspauy puk L3ojoydiow spnILg

(X¢ jo sadnnus ui) aoejans uonisodap ay) woly e,
sapniayds  Arewnd, ayy 01 Suiurersad
(orpI01U) s/se8) [[em 3 18 parenjeas
:1(2/29) yiduaf ayy 01 Bupureysad
anaioydouniayy

InjeA 20UdIJOI

(s)aponavd

anjeA wnwIxvw

(19 19ysuen) ssew aponsed) sapsuen ssew
aanisod Jou “193a)u1 ue 9q Jou Pasu ¥ a1aym y Juswowr o) Futureyrad
witod uonosyur

(19 [ewaay) 1s§sue) Jeay

uonelk3

sed sauned ayy o1 Smugeisad

(ou3swoasd) gsd jewiou-Jop o) Juurerad
(1 < “uy]) g 9jnO[OW-031)

1ake] K1epunog ay; jo 23pa 190

anjea 3a13)3

90U30S3BOD

uone|ngeod

(1 » “uy]) NI wNounuod

*3(d i) ‘sed 1911189 2Y) JO ( ANSOISIA OnRWAULY,,) KHAISIYIP WnjuSWOW

(6861 ‘sojnodosse]

pue Jousoy ‘89 ‘935) (* ‘aju Sd [wIou-30] Y3 Jo UOIBIASP PIepuE)s J11AUI0AT
AN/ a)u. ‘qSd ssajuostawIp

sed J9L1IED 3Y) JO AHSOISIA UBIUOIMON JNUEULAp

{1 = '] = %) () :QSd SSAJUOISUSLIIP JO JUSWOUI U3y SSI[UOISUIUIP

(%a/*we) appnied e jo Kisuap oisuriug

Ty/4y :onel £3ANINPUOD [eutIaY)

Ina (' =) uonoey swnjoa apiied

a/a ‘swnjoa apned ssajuosuswIp

(1) uonenba ul 1apwered [rews {ud-0f)/1

$SaUNOIY] JaLp] Azepunog snoased

(swn uone[n3eod djeiNo[ed 0) Pasn) Me[ , UOINOR-SSEW,, Ul JULISUOD )kl uonemIeod
(¢ 814 "33 *9as) 4 /@ te *Kuatsnyip oneloydounsay) ssajuoIsuAWIp

JUIIDYJ20D UONEPOWILLOIDE WIRJUIWOW defIns/sed

{“2d)/y ‘amixiw sed 1aures Jo Aasnyip jeuuay)

(LA L pesd-){Knoojaa yup spnzed) :Auasnyip anatoydowsay) apnied

() uonenbs *aunjeipenb ajlunsy-ssnen ul ajgeties uonesdnur

(11) uonenba :uone(a1 aunierpenb spudH-ssneD) 3Y) ul $10198) 1YTram
[0soJ3E [£30] Jo *N/%¢ “awnjoa spued uraw

(" 'a)u @sd [pwisou-Jof ut stunjoa dponied ursw-ouewosd

91e32188¢ Jo sponed [eoLYdS UI [BLIIEW PAsUIPUOD JO 2WNJOA
(3]qeuea Awunp) awnjoa apned

(U01153AU03 P3010)) SEF 13111 Jo £)1100[A UipaW

ainjeradwa) amjosqe

(LL6] ‘Jopuripaus,f 33 *09s) sed soues Juijieaard sy) ui awn Juiddoys,, spnted
(9861 “Jousoy) (9 3Y)/“NN J2qUNU UOIURIS J9jsuLL) SseW

d@/=(d/i) squunu pruyog spned

11 KM503A 20u10)2) paseq
(%2d)ry)a sed 13

(°Jv =) Ausuop soquunu apnsed ot
ap/UNp uonduny uonNgL
WANp =

(012 *nN ‘oY 1oj) Y1dua) doualajas
2Aald U0 paseq Joquunu usspnury
adid uo paseq Jaquunu uaspnuy|

1
i uo paseq uone

sappweip apnuoyds pur yied aalj-ueow sed 3
Ja)owreip apnaed pue yied soyj-uraw sed 3

1M a1 A puuasusoy i g

M

FIE]
283[202
3eod
R
sidiosgng

%o

h

maw~‘
N
d
M
p
It

32

4
{an)g
©
wwoury;
7

[
$40113) Yaar)

23



9861
“rausoy 8'2 ‘095) ;, {**7(L/LV)-6} :9q 01 popaedar aq ued 311 9583 YOIYM UI 'SWIAISAS [0SOISE UOFIDAUOD (-paonputl
-fouednoq “9'1) joaniou 0) []am Ajjenbs Kjdde synsai/uonenuiio) juasaid Ino ‘ISAMOH ‘1] ‘K)I009A 2IUIAS
0 20100 [edisAyd SNOIAQO UE SI 213Y) AIGYM JUIWUOIIAUD UO0102AL00-pa0.40f © Bunapisuod Aptoljdxa 219y a3e IM |

Jupg9 + 11-[udzLg + T + 11 A

oD [wioey + o0veT . a®

UONEBIOU INO Ui “PIPUIWLIOIL
O 'SONIANONPUOD [BWISY} JISULUL Jo dfuel opim € SuloA0d sapiiied uo ElEp [RIudW
-uadxa S|qe[IeAR SE [[oM S (9Jno3[owW-951) JE3U pUB ‘WNNUNUOD-1e3U) Syy] anolduiise
OM] 31} UI S}[1S3] [ENAI0AY) JE[IEAR YIM JUAISISUOD ‘4/°qlo = » Jusloyy00 danazoydows
-101[}) SSO[UOISUSWIP Y} JOJ B[NULIOJ [2OIIdWS/[BO1}AI0AY}-[UIAS B PUSWIIOII 0} [qE Sem
pue g6 Jo se axmjesap| snaroydoway) arayds prjos pajejost oy} pamaiadl (0861) 10qIEL

@

3y/%y pup uy o *qlo Knaisnffip onatoydowsay fo ouspuadaq T'¢

‘1] = }q 10§ Jo1ARYaq 9)e1 uonsodop sseur €103 Sul
-puodsa1100 a3 2jeddnue o} uonezije1ousd aqisne(d € §'¢ UONOSS Ul apiaoxd am sopnred
paiwba4bb Jo aseds oY) uf ‘[eISa)ul Sy} JO WLIO) SSI[UOISUSWIIP € [[e-10J-PUE-3dUO N0 K11ed
0} (z°¢ uon23g) saponed josoIe [eattoyds asuap 10J JUBIOYJ00 onRI0ydouLIay) 3Y) JO A103Y)
3y} Y3 0 0} 30adsaI Yum -+ ‘Id ‘o P}™i§ Jo AJiIesul] paUONUSU 3A0QE Y} AUIqUI0D
J[14 3 SMO[[O} JBYM U] "ANANORPUOO [BULISY) Pue ‘*d ‘AJISUop SSEUI JISULIUT SWIES 3Y) dALY
0} PAWUNSSE 3q [[IM HONNQLISIP 243 ut saoned pajeSoIdde-uou [je ‘Y Yila pI0doE Ul 319ym
0
) ‘ap " ‘ayu.a.%d. {1 ‘9 0}*1ISN =
w
(6861 ‘1ousoy '3 ‘09s) a1njeipenb e se soejIns
Ps[002 jo vare yun 1ad a1e1 uonisodsp sseul (€103 [£00] 9Y) ssa1dxo ued am (9861 10193][00
2y} Jo AJUIA 3y Ul (a)u ‘dopouny uonnqUISIp Szis dPNIed snonupUod pue “IUSOY
‘§'2 ‘005) JUIIOYJI0D IGJSULI) SSEW IATJOAUOD JO SUOINUYSP [ENSN AY) WOl (T'¢ UOND3S)

(6861 ‘sonodosse], pue Jausoy
‘6861 ‘10Us0Yy 'Jo) (unjoa apnied) 3of sa HONOURS UOUNGLLSIP JWINJ0A WEINSUEW [8D0] A} PUE *Ig
ua11fJ200 1afsup1 ssow danerado ay Jo soudpuadap 9zis jpnsed 3 Y10G SUIMOYS FRWIYS | 814

(aeos-8o1)a ‘ownjoa apdnIed

a °a

€ag N

N/H®yua

LLT sioage uonisuen uaspnuy pue A3ojoydiowr spnied

3 b ]

(6861 ‘19UsOY pue jieg pue 9 "3ij 23s) JuaLOYY0D
J3JSUEI) SSEW PAJRID0SSE 2Y) pue KyAISnIp onasoydouwnIay} 3432 211 UO 3dUINYPUL I3[ 2AeY p[nom uonendeod
€ 9S8 JRY) UT dUIS (§'¢ UONIIG) L] = ) Jo Ised aif) 10§ pasoduut aq 10U paau UONIPUOD SIY) ‘Y3nouad £jdunsaiaug

MO[9q Passnosip 4/4qLn = © JUaIY20o dneIoydounIaly} SSI[UOISUSUWIP Y} Ul 4vaul) Ajuvau
SI "G JUAIDYYS0D I9JSUBI} SSBWL JUBAJ[DI dY) (q) pue ‘wsiueydow igjsuer) ssew dpnied
yurUIWOp 2y si sisazoydoutray () :ysrygm ut (Lyun woay ® 1 /* 1 oner ammjersduwa) aynjosqe
Y3 Jo aunjredop 9y} Aq painseauw se ‘fes)  sjsenuod,, srnjesadua) jo uiewop jueprodun ue
SI 9191} 18Y) SIAPNIS A0 oY) JO j}p UIOL] JEI[D ST 31 Inq (S66] ‘1ousoy pue sojnodopueisuoy]
‘1661 ‘Apauudsy] pue [NeJA ‘G86] ‘JoUSOY puB ISUSIH ‘pge] ‘WIY pue 13USOY) SApnls
[ejusuiiadxa JUBAS[DI 19MJ) U99q dARY XYL ‘(STHL) s1oAe] A1epunoq juajngny jjem-sy)
-JO-MB] pUR ‘UOIIDAUOD [pInjpu 218 PIPNOUI Os[e Inq (STT) S19£EB] AIBPUNOQ UOI}I9AUOD
~Pad1oj Ieulwe] | <€9S YNM [BIP 2A0qE 3U) JO ISON (L661 ‘O[{1ISB) pue BIieqA-EIdIRr)
‘Apuadal jsow ‘pue 5861 “Iv 12 uivisdy ($86T ‘UAYS puk JoAydIeq 9861 jied puer Iousoy
861 ‘Jousoy puk njSoNon ‘7RG ‘BIOA B] Ip ZOpuUBUII,] PUB IdUSOY {LL6]1 ‘UsIon F9
“a0s) sased ummoy woiy yodsuel) ssew dpiIed pojeurwop A[jeonaloydowntay) JuruIsAog
SME] 3} JO SIIPNIS [BIN)II0Y] SNOISWRU UG ALY 213Y) ‘SIPLIIP 0M) ISB] 3} Ul AJute]q

1SD43U02 24nID10dwial 1sapow
‘I €98 uaym T L 40 TGT “uaiffoor dnasoydowiayl uo “ig fo aouapuadaq “1°¢

£ ='q 304 ¥/ vy &
OILVY¥ 41vYd NOILISOddd 10 NOILVINWYIOI ¢

“(uonjezijesusd axnbai few suone
-Z1jeap! 9S9Y) JO IOW IO BUO d1dyMm) suonenis xo[dwoo ajouwr Ym Julfeap I10j SIOUIYAI
yusuniad 10 suonsed8ns pue ‘elv)Id sanejuenb J0IAXa SOpNPUI YOIYM ‘9 UOIISS 0
suondwnsse 953y3 Jo £JIpI[eA JO SHUI] 3Y) JO UOHBUIIEXS [BONILID Inq Jouiq v auodisod op

*fyun jo uonoely ainjdeo

3A109P2 ue Yum fem pjod ay3 Aq painides Apusuewiiad are sopnied Juanly Ly
suonisodap 03 Julpes| sT¢ IUNQIN} JO JRUIWE| SSOIOR

ssaoo1d 310dsuery ayy urnp 1oeinul £jqenaidde jou op sazis JUISYIP jJO sIpNIR] 9V
‘(wdd -1 :19p10 Jo A[jeaid£1) suonorly awnjoa

1o[jews uaAa 03 Surpuodsaiiod (Y > ) mo] st uonoely sspw aponIed popuadsas oy Gy
‘Kyisuap

ssew pue J1A1ONPUOD [BWISY) OIsuLjul sures oY) aaey uonendod ayy ur saporiied [y py
*(sed Suiure)uod-josoIae Joy oY) JUIUYUOD 10 Ul PISISWW} JSY}IJ) SIRJINS PI[OS

Paj002 01 Jodsuv.ai yjaioydowntayl St wisiueyosw uonisodap apnied jusuIWop 3y ], £V
(€'p '8'¢ suonag) sore
-32133e 19180 D-11SN[D),, 10] /'] = I pue sa1oyds padssfeod asuap 10§ £ = Iq Yum) alels,,

aponded ay) azusjoeieyd Kjajenbape  uoIsuawip,, [BIORIJ-SSBW PUE SWNJOA J[PIR] TY
(1 81 *Jo) az1s oporpred jo swoy ur jewdtou-3of, Ajp)ewnxoidde

pue  psfe-uonemgeod, ~ueiumolg st uonendod [0soloe wIzansulRW [BIO] YL TV
suonezijeapt pue suonduwnsse jejuswiepuny
Summorjoy ay) ayew Apoidxa om ‘sdnosd ssojuotsusunp Fuiuioaod Jo Jequinu JjRWS e
Jo swiay ur suoneindod apnred pasiodsipAjod psBe-uonemdeod woly sisasoydotays

10§ s3nsa1 ojer uoipisodap sjqueonidde £[jesousd Jutuieiqo jo [rod Jno yum Juidady ug

HOVOUJdV ‘SNOILLdWNSSY TVJdIONIdd T

‘(93] a1nssaxd uijreadrd ayy Je owrdon (] < Yuy]) 9|novjow-221) YY) UI 3q
0} YyZnoud jjewss [[© 10U pue (q 2686 | 1ausoy pue Yiu]) uonovly ssew ajqidydau jo sopiysed

N A put sausoy o (d 912

P Xad




on (“nfo).{x . (20 8]) 7} dx0 = (X) S
pue
6) ‘(Po,u1§—)dxe = Y
® ‘(Poup 5, )/ [(CU/lyur] = x
. aoym
(3] xp{x — ydxa.(x) f a% A /M) = (/% U} B

urIoj  Jesruoues,, ay) ul passaidxs
aq ued )s219)ut Jo Aypuenb oY) ‘9a0qe SUONDAS 21Y] dY] JO YIE3 JO (1) suonzenbs jo mala ug

synsad pporsauwnu dof (GHD) 24niviponb o31uof-ssnvD "§'¢

(“uy Ino 03 *uy I1BY} WOIj PoYISAUCD puE) adpys
J101ABY2q UOnIsUEI} Jioyy paydope Inq (ASd 2} JO SISWOW dA1ISOd [EUoHoRl JO Sajewlisa
19139q 9A18 03) speaids onojdwihse v 72 0N PIYIPOW 3ABY M VY auel lpquinu
usspnuy 2InuUo 9y} 19A0 ¢ “S1] ul umoys s1ojowrered peaids ayy yim Ing ‘affa = U yim

e (R PN PG4
(ll) g I
uonouny wonNGIISIp jeutou-3of oy () uonenbs
0)uI 200pOIJU O} SN SPE3[ SHNS21 353y} FUNQUISSSY *(9ZIS UBIW UO Paseq) JOQUINU UISPNUT]
U SIUOJOUOW-UOU SI YoM pealds e yjim jnq [euiIou-§oj-18au Os[e 218 959y} ey} UMOYS pue
o_.n_.mu._ uonisues} usspnuy ay; ut suonrendod joso1ae jo sadeys st} pajeno[ed A[reouawnu
2ABY (p661) 12 12 ONQO “APU0aY (6661 FOUSOY puk UOPUEJ, ‘€661 “JOPUB[PILL] pUL NM
‘§0 ‘908) £'] = Y sore3a138e [e1oRl) 19)50[0-19ISNO JO 58D Juetodul Y} 10 JqefieAe
OS[e MOU PUE ‘050 ¢ = 37 2y} 10j umouy [om paneredwoo are {1} Ml vonouny Juiazasard
-Jes Surpuodsoriod 2y Jo suonejuassidor feurou-3of (Lonow uelumoIg swiSai-wnnur)
-u05 pue S[nodjow-9a1f) sased Funruy om) gy 10 (1661 BY[BAOT pue SWENIM ‘LL6T
“JopUB|PALS,]) SSWN{OA  Paxiw-{[om,, “a81e] ul sorureudp uonje[ndod oy ayeurIOp [[1% UO1IOW
upumoug 21o1340d 91do110SI 03 aNp sIA)UNOdUS KIeulq ‘a1e1 uonisodap pue S1er uonengeod
a7} 0) SUONNQLIIUCD UOHEIUSWIPas [euoneIARI3 d[qeraidde jo 1osu0 ay) 210Jq [PM

= (kyph

L]

aui1ba uoISUD} UISpnUY Y3 Ut Sppatds
‘suoypindod 00420 pabp-uonpinbpod fo uonvuasaidal jputtou-607 y'g

‘(4961 ‘un8a)g pue Zymowelqy)
(¢x —) dxa :w10j ay) Jo uonduNy & £q pajeunuop spueiga)ul pue SUIBWOp UYL I0j 9[qe
-[ieA® 21 SE[NULIO) JInjeIpenb ssnen) JUSIOYYS 30UlS (G°E UOHOAS) SA[ISWAY) suoljeidojul
[eoLIoWINY 3Y) SAIEN[IOL) OS|E 1] "MO[aq PISSNISIP L239wup.vd pva.ds SATIYS ) st o ar0uym

) “{3o,ul(%)}dxs Sa=a

1 {(6861) sojnodosse L,

pue Jousoy Jo (6) uonenba v SwnjoA uBdW Y} 0} AWINJOA UBIPSW 3Y) ITPI 0}

sn smofje sty L ((ownjoa) Sof jo surra) ut ueissnen) A[resu a1e Loy} 97) suonouny [eutiou-3of

£q pojuasoidal-jjom 5q 0) Punoj uaaq aaey {ky Al suonouny UOHNQLISIP SWN[OA apnaed
pole1ousd Afjeousownu jeys 19€) 3yl Jiojdxs am (§'¢ PUEB p'¢ SUONDIS) SMO[[0] Jeym U]

tre61 “Ip 12

onQ ‘92 ‘09s) (k) uonouny uonnquysip azis spnied  Surarasaid-jes-isenb, ayy jo peaids

ay3 pia pue ‘U ‘ozis apnaed Jo uonounj B se /0 1USIOYS0d dneroydowIay) pazijewiou 3y}

JO UonEN[BAS Y} DIa Y)0q SIG}UR (azIs donied uesWw UO Paseq) JoquInu UISPRU| Sy} 21YMm

[
%) “hp (w2 by il - (“o/m) % = M/ N
wrioy ainjerpenb joedwood oy ut

6L 1090 uonIsuel) uaspnuy pue A3ojoydiow spnied

{6861) Jus0y pue elieqA-eien) ‘o)
I = "0 10} Z58£6°0 = , _[(8/01)+ 1]-(p/c) :onjea yuny wyf (1ovxa) uuTwplE (J9MO] %E'S) S 01 s1yy aredwo)),

passaxdxa A[JUIUIAUOD 3q UBD 01704 2304 UONISOdap PIUOTIUSWE A0QE Y} UY) AJATIONPUOD
[ewiIoy;y olsuLul pue Aysuap owes oY) dAey sapnaed (e JI Num| (-Wwj) S[NodjowW-3a1)
ay) ul pajenjead Ajjewio] (7' UON03S) JUaIoLYa0d dijasoydouriay) ay) Yjim pue ‘Qunjoa
upaw 2y} pey sapnied [je Sununsse ng suonipuod Suipeasrd oY) 1apun el uonisodop
ssewr onproydoursayy ayy 9q 01 't 9s00Yd osfe am P/ = g :ones aje1 uonisodap ay)
10§ uorssaidxa 1no uj ‘a/a = b swnjoa sppnred pue N /{ * ‘a}ua = 4 ‘WoroUN) UOTINGLIISIP
9zIs 9Y3 10 Sa|qeLIBA SS[UOISUSLWIP pajeosal A{ajerdosdde asn 03 JUSIUSALOD 9q [[1Mm 31 (] Uol
-dwmssy) suonendod , pade-uonendeod,, woij uonisodap yim Suljesp aq [jim om adulg

€ P/ “u} g 10f uotvjad anpapond ‘¢'c

‘MOJ3q §'€ UOI0ag Ul pauifino Juruoseal , axoyds 2A1103Y9,, 94} U0
paseq (8661 ‘Fousoy]) uonouny  payIpou,, siy) Jo 9JBWIISI 2ANBIUI) 3[qIsne|d e opeul oAy om
‘olqeqreae 124 st £103y3 pardasoe ou a[IYM (5661 “v 12 njkoy F-3 ‘93s) s10isnquiod Furoos
Ul paA19sqo Kjuowrwod se (g uey) 19yjel /'] = }q ‘8-9) sajpba.bbp jeioely, s31e] 10j uondunj
10q[e L 9[qeljel B dABY 03 2[qenjeA aq pinom )1 souepiodur [esrdojouyda) J1ay) jo asnedag

‘(mojaq 99s) ANANONPUOd
[euLIay} A1IO3J9,, MO] J13Y) JO asnedaq ‘sejonied paiwbabbp jo 101aRyaq oY) Suipueisiapun
ul jueysodun aq oy aaoad [m Z[Z > */% > 1 :98uel oY) ur sonel JAIONPUOD [BULISY)
10§ IOJABY3Q d[qexIewal oy f, ‘ANsusp Io AJAIONPUOD [BULIAY) JOU ng ‘9zis 0] Joadsar
yim pangunsip seponaed festroyds asuap Ajwirojiun jo suonendod woiy sajer uornsodop
sSew [B10} 9Y) JO UONR[NULIOJ SSajuoIsuaunip 1u2said o ojur pajerodrodur st UoNOUN]
j0qJelL,, SIY} ‘MO[aq pa[ie)op SY ‘(1a1oweIp 9ponied [enpIAIpUI UO Paseq SIAQUINU UISPRU
MO[) sungaI WNNURUOd 3Y) SISIUS Juo se sapnied aanonpuod Aysiy jo yup snatoyd
-OUWIIdY} PaseaIdsp ay3 pue ;196’0 JO anfea jwi-uy ¢ Sunesass ‘uonounj- o, jueiiodul
siy3 jo ydeid Joj-8of e smoys 7 21nS1f ‘650 = € PO = ¥ ‘LSTT = 'V :pasn aAey am a1oym

(€) Luy/fy —ydxs Ty + Ty} fuyg + 1 = fup i)

10198 U0NI21100 Feip
mopg-difs,, sajoig-ueNIN-weyduuun) Ieniwey oy s ) pue (9¢6] ‘somodopedey
pue Iousoy ‘82 ‘02s) SJUSIOYJI0D UOYIBPOWIWIOdOE PIjos/sed aAnoaye YySiy o) jusuniad
sanjeA [esuswnu poudisse Uddq dsary uoneppl syl ur Sutreadde SIUBIOIPI0D Y)Y 2UoYM

£ =g 10)
(0861) 10q[eL Jo uonenba ayj uo paseq ‘*y/%y = ¥ oljel ANAGOAPUOD [BWIDY) PUE JIQUINU UISPUUY
uo azoyds pijos e 10j 4/4qLe = 0 ‘Anaisnyip snaroydoway) ssofuoisuawip jo uapuadaq ‘g g

“p/(dfu) ‘oquinu uaspnuy

20+40°1 00+30'1 20-30'1 Y0401 90-30°1
t T t 10000
\\\\l\ o
- 00001 E 1000
oponred resuayds \ -
e0p 34 glo =0 / 0001

F 100 0

$8£S°0 ==

uy {°47 (1 pra)=}-(ato) =+p I >

UM A4 A pue aausoy i (g 81T

23



‘SUOIIRIAIP SW J[EISAO 30021 0} Jeymauios 2do[s [BD0] Y} §)I2110013A0 £]01e10qI[2P F0I0YD SIYL 44

e} 1snw J1odsuen sppnred jo sme| 3y) Jey) os (9661 “Iv 12 YIRWIAN] ‘661 I 12 njA0Y §2
‘aas) soyeda1gde ojnioydsnjnw  2)Ij-[€I0€I],, SNONUS] JO UOTIEWLIO) 31} juoaaxd 01 (6661 ‘L66T
“1p 32 ‘Bury {0661 ‘1opuE|patl] pue Yoo (6861 ‘wyoieg pue S[qIPH ‘82 ‘00s) YSnoua 15}
2101ON1IS3I 0} S[qE JOU JIE S[ELI3)BW SUISUIPUOD JSOW ‘SIUIULOIIAUS UOHISNqUIOD U UIAH

aspo ('] = 4q) 21wb24B6p ay3 fo uonvmuLiof jpuoisiaodd ‘g'¢

“SJUAIOIYR0d  paziwundo,, Yim JY-9AInd,, o)

10 W0j feUONdUN PareorjduIod 210Ul JRYMIWIOS B asodoid 0y 10 ‘uonejnuiioj ainjeipenb

Suikzopun aY) 0} 119491 0} ‘SUIpuBWAP Ajjeuonenduwioo £19A jou pue ‘premIojysiens

st 31 ‘[ewou-3of palIoIsIp,, € ST dSd Y} Ji 10 ‘paxinbal st £5BINOOE PaseaIoUt Ji ‘38IN02 JO

*9y ANIATIONPUOS [RULISY) JISULIUL AU YIIM S[OSOIaE pasiadsipAiod 10 saje1 uontsodap sseur
[€101 9)e[No[Ed 0 ASB3 31 9YBW (L) pUE (81) suonenbs ‘g UONOIG U PABIISAJE 3q [[IM SV

+_{Cw/1)801-(3)} pue (L]) uonenbs jo 1onpoid ay1 £q uSAI3 ST {3} u a1YM

~ (°#/1)°'301
Cw/e)°'301

@81 (U -5/ 61°8) VB0l - 1) u] quey + :m

uoym (4 fu) 5 Sunewnss 10§ wIoj-yue) pa1sagdns 1no 03 pof SUON B3I 3saY) FulLIquIo)

uat /8~y 0130[ p
0730]-(59€0) |+ 17~ 8) o (LR

w 6 wSo1p

uz

8/1-{8~ A

uonenbs ayy

£q 44PoquI0sap K[arenbope oq ued jutod UonddPuI 3Y) Je adois ay) 71'7 < ¥ 10j jeY} pUnoj

sem 11 ‘qdesd srq) Suniig -paredaid js1y sem essiosqe 9y se (z1°z/») 301 Sutsn ydes3 e ‘(Kyun

OS[E SI °gp 21aYM) T]'7 = ¥ I saysiueA [1esu adojs sty 2ouig “(>1)3of sa jurod uonyul
o) v (ofeos reout)) “uy o] p/g S0 p :2dojs [eolIWINT Y] JO joid & sem puoods 2yl

(on ) = B e ()3o1-(H— 60— ="uN)30]

2y oidus
a1 yyam [ paaiSe Ajereuniiof yaigm ‘suonedo] jutod uonOayUl paurelqo Afjestiswnu
JO snooj 9y Sem 151y Sy I, “(s10]dss0io) sydeis om jo djay oy Yyim paysijdwosde sem sy,
urod uonodyul SIy)
1e ‘uy o[ p/ 30| p ‘adojs 10do1d sy sey () 3o] yoea 10§ *3'1) 9AINO YOS JeY) 2IUSU3 (q) ‘pue
nCE-"8) = ¥ 1ym (uy)3o] jo senjea sy} -377) sjutod uonPAYUL AY) JO UOKEID] 1adosd
5y} 9210ju9 (&) 0) paurewsal 3f (O 9seq Y} 03 sgo| Suisn) esswosqe (1) So] ay3 uo uone
-zijewou,, ysiidwoosoe am (°g Jo1—)/(°% 8oi & 9o1] Sutwioy A9 yiim Yiom 01 uonduUY
JUIUSAUOD € ‘Paopul SI SIj) PUE ‘120BIBYD [uEl,, & SBY U0Louny st} jeys Jesd Aporerpaurust
sem 31 (21U} & 10] $1|NS21 OHO [EQLIAWNU JNO UO PIseq SMO[[O] SE PIUlEIqO 21om 9SaY L
's1oquinu Uaspnuy [[ews K194 10 ‘o81e] A19A 0} pajlLI| JOU JB[NULIO} 9)EINddE Kjqeidaooe
‘posn AJisea JO WO 3Y3 Ul (1'y PUE €' SUOLI2G) sainjespenb _joexs, Ajjeousawnu Ajjeurio)
100 JO §3[NS31 SY) SZLBWWNS 0} J[QEIISIP 3 PIROM } SUOHE[NI[Ed SunraouiSus ounnol 10,4

€ =3 B/ uy Lwanqav 1of ampasoad uonp|aLo) “Lg
By /9% = > :01e3 ANALDNPUOD [BULISYY 3Y) JO Juopuadaptt S1 UL Anun-uou 3uIped] Ay} U2AD

‘g8nous A[3uNSaIa)U] "ISqWINU UISPRU P3)BOIPUL Y} JO SIN[eA a31e] A12A 10j 1d30%a [njasn
K324 9q O} K]9I[UN SI 3§ JEY) MOJS OS SI SIS SIY} JO 3DUIFISAUOD JO 218) oY) ‘Ajoreunyiojun)

(s1) =" qum  {M0up.(] - )-y(Pidxe =1

1nsa1 [ewrsou-30f oY) WOJJ PAJRWINSI 9 UED SAN[EA-JUSWOW P3LdIpU} 9} A1yMm

182 sy00ye uonisuel} uaspnuy pue ASojoydiowr spnILg

-y Y

1) St 3ESL[(/90/9) + (4/99°6) + gL1] —
A [(f9ss0) +1IoLv +3—11= &

suiia} Ajun-uou
9013 151y 9y} 1oj puy am (p) uonenbs Juisn pue Jeuurw sy ul (“o/o) Suipuedxs Ag
"dSd [ewiou-Jo[-Ieau 9[nos[ow-2a1) Y} Jo sjuswow pue *y/%y uo puadop jey) SHUAYJE0d
yum | _(‘udo1) = 2 Jayowresed [jews a3 Jo s1amod ul g 10§ uoisuedxa SO 33j-180U B
91 (Z°T'S BON0ag 99 ‘9as) A11un :an[eA Jul| 9[O2[OW-321) Y} UBY) Jd][BWS Apysys Ljuo st
USYA 33 91B[NOJEO 0) POYIIU JJBINIOL UL SARY O [NJash 3q OS[e P[nom J] (L 'g UONI9S) s)[nsal
[EOLIBWINY INO JO UOTIE[R1102 Pedwod & Jurdofaasp ut [njasn aaoxd [jim (°g 30 — W 301)
JC#30]— gS0]) ziA 4sasojul jo Knuenb oY) jo ©OISIOA PIZI[EULIOU B ‘PIdpu]

€1 “[Ca/99)E/1) + 11/90T = 11-(0/0) = °8 = *4/*y ‘Y &
PUY M JIUWI] WNNUHUOD Y} UT ‘SEAIdYM
(1) Syy e oy = ="g =y 0}

puy oM i sjnosjowr-3yy agk uf (/Y “uN) &
s1sa1a)ur Jo Knuenb oy 10) sojoydwikse pajeroosse oy} AJIuSpl 0) premiojiydiens pue
[nyasn st )1 “JoqUInU UISpPUUY JO SAWIIXI Yjoq Ul (¢ = @ 10} UONdUNJ J0q[E], PIZiTUIIou
-uou ay) 10§ 7 ‘S 99s) sajoydwiAse [ejuozioy sassssod (“p/x) uonounj ay) PUIS

SowiBal ana0-32.4f PUv WNNUPUOI-WAU °§ = X 10f Synsa-g5 dnordudsy ‘9'¢

201049 SIY} Aq paIdjjeun a1om
(soanSy JueoyIuSis 95111 03) SINS31 INO JeY) PAYLIAA SEM 1T PUE ‘pasn alam (siutod ainjepenb
0z 01 Surpuodsai100) aBjnwIo) uonEIZAUL O] = U ISBI] 1B ‘Sased [[e Ul ($961) ungdag
PUEB ZHMOWERIQY Ul Paje[nqe) are /x apssiosqp pue fm sioppf jybros pajeioosse oy araym

an ) flm = xpix— Esgxs%

uF

(21njeipenb UL -ssnen)
wns payySiom € se passardxo A[uaIdLye 2q ued (1) uotenba ut [eiSajur ayy ‘£[3u1p1000y
“erp - WUy equinu uaspnudg sporaed fenpiatpus ay) 1 pajen|eas si (/) aroym

(S661 ‘stuIsivplg pue AInWAA pue g'g uondag) Jeuossiaoad e
sHNsas £°] = Up661) TP 12 0N JO SNsa1 dYy uo “Hed ui ‘paseq s)nsal g = @) suonendod apnied
Fuiasosard-jas-isenb Jo sppasds 3AN23)J2 Y1 jo 20UpUAdIP JAGUINU UISPRUY PIWNSSY ¢ 31
e (%149) / (dfiu) 30quinu uaspauy]
001 ol ol X1} 100

¥
=)
o
%o ‘praxds dsd

e o= 10V

ey A A pue busey g ' 082

24




-t .2

asoy) Jnoqe AylIomalou Jsour st jeyp ‘(sInssaid une (¢ IeU je 10ISNQUOO B UL 1008
osruedio 03 Juipuodsa1iod A[ySnoi) ¢'p = *u Jo 58D reqnonaed ay) 10§ 1nq /%y sones Ayt
-ATJONPUOS [BUIISY} JISULIIUI pUE “U ‘SIaqUInU Uaspnuyf Jo S3uer swes oy} Su11er02 ‘9 914
poredard saey am ‘sopnaed pawbasbbv jo uonemdod pafe-uopeindeos e wolj uonisodap
poreutwop A[eonaioydowsayy yym Julfesp Jo saousnbasuod Aoy 9y} jensni) O

LT = 3q 40f synsai-{>/%y “u} g (puoisiaold ¢y

-a1npaooid ainjes
-penb 3)IWISH-SsneD) PAUCIIUIL JA0QE dY) FuIsn piemiopysrens/juaioyys anb oq pinom
3y/3% pue Uy JO UONEBUIQWIOD PaJisap AUE IOJ & JO UOLE[NOED [ESLIAWNU 3y} ‘paxninbar
s1 AoBINooE 1918218 Yonuw Ji ‘95102 JO *2/% JO sanjea [[e 10 ($3)eUIPI00D IS} UO £ ¢yurod
u.n: suoryeso] yurod uonosgur ay) Suryoen ui (9f) uonenba Jo $53000S 3y} SMOYS pue ‘Juawr
-0213€ 103)10d 0] Sutpuodsaiiod suy JYSIens S 9Y) WOy SUOKEIASP Jsapow K[uo syqIyxe

(L°g uondag)
) uy) @ 105 ((L1) pue (81) 'sbT) enurloj UOLE[R1100 sjduxss ® jJo ssavons jo 19 'S B1d

€=
somd| a1 1)0'301 ) C 6186801
o1 00
—y 00
0 00001 0S¥y’
s1 o.%“ A
| T \%
1} o1 g
P \.n\ [l
(%) Joum s 171 e =
" %
) E s
i s
¢ =
. o ) =
A v oo1="1% )
at’ e 001=1 =
- Pad Hay ydl m
RAS 4 0001= u:m_«
\\\. = 00001 = *3/%
=3
ﬁ ) ) . £2d 1 o

“L'g uonoag ul
padojaasp ((81) pue (£1) 'sbF) ejnuLIo) UOHIE[IIOd 3y} pue (a1myerpenb [eouswnu) synsai-OHO Yyioq
Fuimoys ‘(¢ = 'q) seIayds asuop 10j /My = > opel AJIALONPUOD [BUIISY) JISULIUL puE (ozss aponed
UESW UO Paseq) JIGUINU UASPNUY JO UOHOUNY B SB 6 ONEJ Jel wonsodap ay3 10j synsay ‘p 814

o (#189)/(dfud) Joquunu uaspuy

zdl odI z-a1 — o-g1

10000

' ) L] T T T T
(L1 ‘g1 'sha) uonePuO) = = = =
uvonnjos (-QHO) 1exg
i ‘AUOD) 3334 10 Pad104 “T4L 30 191 '€ =T 1000 g
o
3
=
i 0o §
g
o
8
m.
i o g
0l

=3yfdy=a

£8Z $100% uonisuen) uaspuuy pue A8ojoydiow apIEg

‘a awn|joa jo sajedaidde papuadsns
ut sapnaeyds jo Jaquinu upaw 33 N = 'a/a aq 0} UAsOYD USRQ daEY pNOd JajRweled EUOHIPPE 3y ‘AIusfeAlnby |,

(s "81.1) 101d yons auQ [(°#/1)8011/(°%/#)30] jo sanjeA-uone[21109 sA 10BX Jo j0[d Jesur
P3ZIjRULIOU ® :ZIA ‘B[NUWLIOJ UOTIB[ILI0] SIY) JO AoBINIOE 33 153) 0) pasn os[e sem joid jo ad4y
puo2as v ‘000°01 Mmo[aq a8uer *3y/%y yuriiodun ay) ur “od ¢ IN0qe UBY) $S3] 99 O} PUNO] A1k
98url 3L S1Y) 19A0 g Funoipaid 10§ SI01ID SULI 9Y) 2DUITS ‘SIJBUINSI 9}k uonjisodop-ssew
BunssurSus Auew 1oj s1enbape oq [Im ‘p “S14 ul umoys sInojuod (paysep) ay) sje1ausd oy
pasn aIom YoIyM ‘£ ¢ UONDIG Ul pajuasard/padoaaap se[nnio) UOLB[31I00 JUSIUIAUOD Y ],

101Ipja.4409 pasodo.d fo ssarong T

"MOJRq €' UOI105S Ul PajeIISUOWSp se °(,100s, pajedaidde) oseds /1 = I jueirodunr
3y} jo jusunea1y saneyuenb sqisneld 1no 03 1940 A1res (soonsed asuap Ajuriojiun) osed
€ = Jq 9y} 10j s)|nsal onel 9el uonisodap asay) 21vI2UT 0) 2I5Y Pasn dAeY om 2Inpacold
pue £3a1213S 9Y) ‘I9A0AIOJA ‘SWAISAS UOIIO2AUOD- JRINJEU,, 10 - PaIdIO), I9Y)I2 Ioj pue
‘suorjeniis Jofe| Arepunoq jus[nqinj 1o Jeuiwel Jayo o) Ajdde symsar asayy ‘Ajqexiewoy
‘(suoisuajxa 9jqissod ylim Juo[e ‘g UOIDAG Ul UOISSNOSIP [BONLID 3Y) ‘OS[E ‘09S) paysnes
I Z UON23G Ul PaulIno suonipuod ayj paptaoid ‘(sarnssard ySiy je L1904 1e Suneiado asoyy
*33) soo1aop Sunrsauidua ur sajel uonisodap pajeuiwop Leonaroydouriayy 101paid 03 pasn
99 UBD S)[ASAI-& YONs MOY MO[9q 7' UOIIDAS Ul 2)BIISN{jI oM (7' UOKOG UI Passnosip
Agauq st uostedwos siy) (g1) pue (L]) suonjenba) einuioj UK B[o1I00 PIPUSWIUIOIAT INO
woyj pandwod A[[eu1o) s)jnsal-g Juipuodsalios ay) (PaYSep) MOYS OM J[EIS JWES Y} UQ)
‘000°01 01 dn sonel £)IAONPUOS fBULIAY) JISULIUL Jo 9Fuel jueltodwr ay) ISAO (SINOJUOD
p1jos) sanea-g pamndwod-OHO Ino (sa1euipioos Fo[~Joy Juisn) joid am ¢ T up

Ca/%y Pux Y6 € =3q 4of synsay 1y

*1/*y “uM) % 404 NOISSNISIA/SLTINSTY TVOIITWAN ¥

"101SNQUOd
(e gg 'eo) amssaid ySiy v ul J0OS sNOVEUOQIEd JO dAnEIUAsaIdal ‘g9 = Tuy :P0I0Yd
9y} 10§ PaIONIISU0d 9q [fim (MO[aq passnosip) 9 814 ‘A[3uIp1020y ,,'Iojwelp ajnsoyds
U0 paseq Jdquinu uaspnuy Yl Tuy “zIa {See] “p 12 njkoy $z = 3y Jojoej-aid Sur
-puodsanios pue) /[ =g uoisuawip [ejoely ojedaidTe oyy sopisaq paywads aq jsnw
yorym Jajouwieled mau sUO0 SONPONUI SIY | (88661 ‘10USOY ‘G661 1oUSOY pue uopue] 39s
‘s[iejop Joj) sniper uonelA3 oy} 18 Junsixa (sajniayds jo) wnipsw rejnueid, oy) 10§ pajoadxa
184} 03 [enba da1anonpuos puay 2a1300ffa ue Ylim pue (JUBISUOD ) UOISH[0D URIUMOIY
SY) JO SaJRWILISS IBI[IBY Yilm JUDISISUOD) Isjowelp uonelkS ayj 03 [enba jnoqe 1vjoweIp
Anpqowr aanoals ue ynm a1ayds snosusdowoy e oyif saaeyaq ajedasdse ue jey) surdeun
am ‘Anarsnffip onaioydountays 21pBasbbp 3y} Jo uoneIsa [euoIsiAoId Ino 0] sy ased ¢ = i
93 10 s sules 9Y) 2 O udy el sem $310)dWASE PIUOTIUAUI JAOGE 3SIY) UIMIOG UOT)ISURT)
uaspnuy aY) JO aInjeU (dIUOJOUOW-Uou) 31y} ‘A1LIIU0d 3y 0} uonewwiojul peads uonendod
Jo aduasqe ay) uj (9 1) mo[oq paysodar $1030u) UONOALIOD djul uonisodap Jo suone|
-Nd[BY 3Y] Ul JUNO2IE OIUI UdNe) i (f > }q J0j o paonpal) uonendod Juratosard-adeys
-asd ay1 jo  Sumodreu, Swidal-Wnnunuod dnewdsAs oy saroyds asuop Ajuuojiun
Jo 3sBd patpnys-jjam Ajsnotaald ayy 01 Sutpuodsarios ¢ =Yg yim ‘¢ “S1 ur pajoo)joo ose d1e
s)|nsa1 praids Fuipuodsoriod ayl b, (1) se ownjoa 23232133 [210) YIIM 9[E0S 0) poawunsse dre
1312WERIP UOISI|]0d puk Jajawetp LI{Iqow 3y) Y30q pue 47 ‘Jusuodxa [e}or) UOWWOD ¢ ARy
03 pawnsse a1e uonemdod ay) ui sspnaed j1e j[ (€661 JOPUBIPaLL] PuR NAY) MWI] , djndd[0W
-931J,, PoJ[BO-08 3Y) Puk (66| ‘10USOY PUL HOPUL L) NW] WANULIU0D 9Y) Y10y JO) SPoYIaw
uonenwis ope)-s}uo A Suisn pojeUIIse Usdq A[1udal aary suonemndod pade-uonemieon
[euntou-go| Apjewixordde Jo (awnjoa sniayds 210y 10 ssew ajedosSie o) yadsas yum)
speaids onjojdwiAse ayy 10§ sadusnbasuod Y[ *, J1] jo 198y, [20130[oydIOW Sy} JUNO2IE 0L

[N "4 "A puE Iousoy ‘g ' 8T

285




-psreiodioout aq A[isea p[nod uohewIojul iy “souopuadap ainssaid a]qi3idau-uou e aAey
03 punoj Apuenbasqus a1om 21eda133e 1ad sojnsayds Jo JoqUINU UBSW PUE ‘3ZIS JNIAYAS ‘UONHIBIJ SSEUI JOOS U} J

‘(urze 0OOT ¥ YIT0'0 PUe ¢ _0T X L9°0 03 Kjoanoadal “Yuliys asay)) Fuy pue ‘uy sjuowngie
sy jo senjea Juipreasrd ayy 10j Q00T = By/dy '] =g 1e parenfead (9 ‘Si 20s ‘urede)
(U “a Py/% “ud) g6 uvonouny oY) £q (2A0qe) 5181 0UIRI AY) Suikidnnw £q parewnise
aq [jm sojex uomisodop 100s pajyedaidse [Enjoe (I°G UOHIIS ¢z daig) uonenuiioj yuasaid
o) Yim proode uy (9 313 P) ¢I1 & 'U pue L9°0 Inoqe st fuy] 9sNeO3q J)eI POATISQO Y}
woj J[qeysINFUNSIPUI 3G PNOM 93] 3OUIIAI 2Y) Wi | 1¥ ‘IOA03IOTA “[9A9] 21nssaid oY) jo
1omod g°Q 9y} SB 9SBIIOUT YOIy M 1BI uonIsodop 30U3Isjel1 B O} Surpuodsairod {1aded 301-30]
az1s 9[0£d [enba uo) g°g adofs jo aul| JySrens e se ponord st sty £ 81 U "4 68€S 0 ‘ANAISNPIP
oneloydounIoy) ajnoajou-aa.f 33 pey se1esoIdde (e JI JUIWUOIIAUD dures ay) ul paroadxa oq
PINOM JBY) SajeI , 20USISJRT,, O} SIR[NO[ED ISIY M T°¢ PUE ¢°¢ SUONIIS JO a3en3ue] oy} U]
“(s199ys anydeid oy Jo (-, gV,,) uonodap ay; ut anydeid
onkjoikd jo £yanonpuod jeuriayl g3 uo paseq) sed punoidyoeq dy3 jo 1ey) sawn 0001
g3 se UoYE] 2q [[IM A}IATIONPUOD [EULIdY) AnIsyds BOGIED JISULIUL SY) PUE “UNE T JE el
vonsodap [enjoe 2y} Jo soidn[nus ui passaidxa 94 ([ sajel uonsodap [[E MOjaq SUOE[NO[Ed
sy uf (une QoI 18 udaAd ( Jo-du,) JUdWuIRIIUa-31 J00S N0 Nl 01) {_S8 ¥ mo[3q
1do)] st un® | 18 9)eI JBOYS [[em 33 JeY) Yons porndyuod pue g:Q = @iy /* 1 Te paulejurew st
oowpns siy) yey) asoddns os[y "soejIns pios Pajooo & ised syonpoid uonsnquIod UIPe[-}J00s
JO smoy Ioke| A1epunoq juang.ny 10§ “uine 0001 “Kes ‘01 dn samssaid 1 pajoadxs oq pnom
1eq) sojel uoryisodap oYy} JAPISUOD puE ‘(661 ‘ApauUY pue [N £q ‘une | 1e pajerado
121 9Y1] J0JSNQUIOD € JO WEII)SUMOP PIINSBIW 3q P[ROd sajel uomsodop joos yey) asoddns
MmoN (Qog Jesu) ayedaidse 1ad ssnuayds jo requinu aFe10A® 9Y) IO (W O 1eau) Iajowelp
s[niayds joos oy aueyo Ajqeardde Jousaop [9A9] amssaid jey) swnsse Kjjeuoisiaold
1114 9m ‘9[qe|ieAe 3q 03 readde jouop saipnys &Bojoyd.1ow yo0s 21nssaxd-ySuy asneosq (wdd
§°0 B0 WwoIj a1nssaid YIM K[1BoUl| 9SBIIDUT YOIYM SUONIRI] 2tUnj0a 1005 03 Furpuodsal100)
jod ¢'( 1BSU SN[EA B JE JUBISUOD SUIBWSI UOWDRI) SSpw JOOS JWEY UOISOJIp 31 1B}
wuonensny[i jo sasodind 10) swnsse fjim am (we O 0} dn) (986 1) uBWIMOg PUE JoMO[] puE
(unye g 03 dn) (8£61) IS[IVAl JO Y1OM S[QE[IEAE 3]} UO PISE] IIAIMOH -a1nssaid oureydsowe
5AOQE UONW JNO PAMIED UIDQ ARy J[9S) HOYOnpoid 1008 JO SAPMIS MI) pue “une |
1 sIdke] AIepunoq Jeulwe| Yiim Jno paILIIed diom uoiisodap 100s Jo salpnis K10jeIoqe|

“(oz1s opnayds "jsu0d pue ‘azis )eSo188e aFeIoAE ISU0D “FUIPEO] SSEW JOOS
JuEISU0 Q0] = ¥ UO paseq suonodloid [[v):,pasiadsipouou, pue paivLauo)bhiv-uou a1am so[nioyds
100s fi saje1 uomsodap (9) pue ‘siaquinu uaspnuy Suiesdid oy 18 saIAISIYIP analoydourayy
aegdeidse [enor Supewns? (q) 1oA9] S[NO2[OW-021) U} JE JSLLY0D dnioydowsssyl Sy Suraes|
amnssead Yy o} parejodelixa Aj[eLiLio] () :sased SunIuLl| 293y} Sutmoys jaaa) anssaid jo UOHOUN] € SE
|EAOUISI JEYS JO 20Uasqe aY) Ul (UNE | 1 JBY) £Q Pazi[euLIou) s uonisodap 1008 pAOIPaId “L g

(une) 19A9] assald
0001 001 [1]¢ 1

= Ygrvy- daa) ™ ‘@1 daa)

74 s109ya uonsuel) uaspnuy pue A3ojoydiow apnILd

-~ )

paysiiqnd [[e ‘191189 pojrodar sy 'sI0ISNQUIOd Ie/[ony UoqiedoipAy ainssaid-ysiy Asoa
wozj sajes uonisodap 100s jo uondipaid ay) si spoyjew jussaid Ino jo uonesnidde jue)
-1oduni A[[eo13ojouyod} y “s4oisnquiod aanssaid-ybuy wolf sawwa uomsodap 1008 1S

suopwayduit pup suolvINIYI (poLWNU 2a1IDISHII] TS

‘mojeq parensni Ageuiq a1e suoneordde jueizodun swog
SUdISAS UOIIIAU0I- JDINIDU,, 1O - PIIAOf, 12Y112 JOf pup ‘Suorwpnjis
104p] Auppunoq uapnqany 1o spunuv] tayita o3 Aiddp synsas asayy ‘Alqexrewsy (L] 10
¢ = }q) sa18ojoydiow aponred papuadsns JWAIIXI Y10q 10 PUE “OI1BI AJALIONPUOD [BWIIY}
‘(ozIS UBSWI UO PISEq) ISQUUNU UISPNU JO SUOHBUIGWOD [[8 JOJ ‘9T 0I0Y PI)eal) Sased
[[e Ul 4 10j 9¥[NUIIOJ UOIE[21I00 JUDIOYJD ‘[euorjel 0} sn sped] A3arens dais-oml, siqf,
(¢/4(2/a 9) oyeos IuS] 3y UO paseq U Yim) 1sa1a3ut {eondeld jo aduer
Joyowered axmus ay) 1040 (9 314 (L) pue (g1) suonenba ‘4 ‘S14) |je-10J-pue -25U0,, 319y
PAJE[a1I00/ PRIR[NO[ED & JOIOB) SSI[UOISUSWIP 3Y) Aq )l JDULIJRL,, SIY) 1031I0D TS
(L66] ‘OlnIse)) pue Blieqx-BIdIRD) (686 ‘I2USOy puk elieqX-eildien)
‘0861 ‘1ousoy “Fa ‘a0s) Ayarsnyyip onasoydounsayy apnted ayy 10§ (P4 7g8es'0 = Y @)
onjeA W[ S[NOSJOWI-921) UUBWP[EA\ Juspuodopur-ozis oy Suisn nq N/ =2
:az1s ueaw sy pey sspnied papuadsns [fe JI JUSWUOIAUS MmO dwres oy ul sisoroydow
-19y) 0} onp preaard pnom yomgm 91e1 uonisodop sseuwr 0uUdIRRl,, d1e[NO[Ed 18I 'S

:sdays a[qejoen;
asoy} Juimoqioj K[[erzuanbas £q paje[nojed APULIUIAUOD aq 3q mou ued suoljejndod [0soloe
pasiadsipAjod Suimoy wouj ssyer uonisodap ssewr (303 pajeuiwop Ajjeonatoydounsay ],

sdaig '1'g

4S8N TVOILOVEd 404 94Nadd0odd 'S

's10)snquiod ainssaxd y3ry K194 woij sajes uonisodop 100s
patedonue yim Suljesp ‘mo[sq 1°7'¢ UOIDAG Ul passnosip sjduwexs [eolIaWNU 3A1ONIISUL 3}
Jo siseq ayj ap1aoid symsax A1eurwijosd (xejiuns pue) asay | A)un Sutpaaoxa sanjea-g pue -»
01 speo| yoroadde siy3 ‘7]z > /% > | :98ue1 oY) Ul j[e) US1JO SONRI AHALONPUOD [BULISY)
2013092 JURAS[D1 Y} IOUIS “JIOAOIIO ‘(SuISAI WNNUNUOI-1BIU ) UI "3'1) 9Zis edai3Te
UBOW UO Paseq SIaquINu uaspnuy mo] pue (o0} 1Bsu ‘8'9) soljel AJNALONPUOD [RULIAY)
oisuLur ySry K194 18 U9A2 | = g Wwolj sainjredop 1sopowt Jayiel oY) SI S)NSa1 ajvhaubbv
. £ ="u)
L1 =1g yne soefordse jeoesy pasauisun jo uonemndod pafe-uonendeod e 1o) *y/fy =¥
onel A)1AnoNpuod feursay; (3[n1ayds) Jsurnul pue (azis 21ega133e uratu sy) jo 13WeIp Ao 3y}
U0 Paseq) JAqUINU UISPNUY JO UOUDUNY © S § 01ip4 214 totnisodap 3Y) 10] S)nsai [euaisiaold "9 814
e (#/49) /(dfid) Joquinu uasprury

0l 01 [110] 0o 100°0
T T T ro

go="ux"L1="q

0001= w}‘/.

<

& ‘oner 21e1 vontsodaq

1By "d A pue 1usoy " (1 214

nl.




(1) vonenba

uoissasdxs pareauny) sy ut €517 pue ©/7r jo souasaid oY) 2j0U ‘| uy-IEIU Y UL ‘19AMOH (6861 ‘so[nodosse]
_uc.m 12usoy ‘8661 ‘6861 ;urmox ‘19) Asd [eutiou-30] oY1 Jo siuawow euonoely Aetidoidde jo sway ug passardxa
Apoedwon aq Jouued “uy A1eniqe 10j (9 pue ¢ s314) s)nsai sye1 uonsodap wussaid Ino ey Ayltomaou st

a1y uo spuadsp uonejndod Sunisodap ayy ut sputed e jo A3ojoydiowr pue azis ayj suyap
0) uoisuauap [PV pue awnjos spnted jo Koenbope dyJ °29is,, 9)oti4nd fo :c.:.Em\MQ
6861
‘10us0Y) y SasA[eue uonsodap JSOW 10J PAPIAU SIUSIOW SSI[UOISUSWIP IIMO] oY} dAal1jal
Ao1enbope 03 ussoyo aq ues ‘2o ‘speaids uesuI HL1OWOST IATIOYS pue (,pamays,, Ajoanesou
Apysys &juo) jewsou-gof Apresu pue spows,, S[Suls,, 9q 0} umouy e suone[ndod page
-uopendeo)) JIWI| WNRNUKUOD Y} Ul [0SOIdE  pasiadsipououu,, A{[eniul ue 10§ Z1 jo 1apio
2y} Jo st Inq (P61 “Iv 32 AInwd “§+2 0as) 1oquinu uaspnuyf Jurreasid o) w:m ﬂomwkom uon
-eapnu-jsod oy} jo peaids oy uo juspuadap st sdnnur paimbas sty ;[N - P Pa} 4]
213 uotIpnbnod 211s14a1VLY 3y} Jo oidnnui sjenbope ue st owm pasdeld 2y ji vwcw:mw
aq [jIM BONIPUOD STy} UaY) *a ozis Jo seponred om) 10§ JuSLOLY20d uonem3eod ay; st (*a )y
J1 ‘uoneso| uonisodop 2y} je [eAle pue (10dea sy3 woly Yimoid sqenaidde Lue pue)
uondaout spned usamiaq pasdes sey awm ySnous papiaoad 1d3ouod siy) Suisn paqLossp
£jo1eInooe oq {jis uonendod Sunisodep syl csuonpindod josouap  pabv uoupinbnoy,,
‘L] = ¥ :oseo 2y} 10j suonorpald Ino 3quIOSIP
03 jpuoisiao.d :10)d110sap 2] JO 3sn pNe>dal INO I0) SYUNOIIE YIIYM—OUIULIDISP O) (OI1BIsSAI
2InINj Joj UIRWAI 0} 2ARY [[im (¢ PUB §'¢ Suonoag) sisaroydowrayy vjedaidde [eoey
JO JUBUIBAI) INO jJO AoRINOOR AL SUOHEBOYI[AWIS 953Y) PULDSULI) JBY) SHUSUWILAI} PI[iejap
aIouI 0} 19PBaI Y} 1921IP UBD IM ‘suoneliun] 20eds 0) SNP SISO SWIOS U] “UOIIBNYS MU AUe
u1 AJIpIeA J19Y) 10j BLIO)IO aaneinuenb juassid Ajoiiq pue {(z uonosg ‘,~1 suondumssy)
suorjezijeapl jussaid Ino 10§ siseq i) SUIINO 1583] 1 03 Judpnid pue [njosn 3q pnom 1j

SNOILVZITYIANTD ‘SNOILLdWNASSY 40 NOISSNISIA 9

(¢ = 3@ ‘uvomsodap ajniayds
:payIew oAInD ¢ 1, 99s) paonpas Kqeoardde aq pinom sajel Jeays jsapout Jng sanssaid
yS1y K124 je saje1 uopisodap 100s  sjuswidel),, fjews Apustoyns ojul dn U OIq 3q P[nod
sajeSo1dse oy Jo ‘payusasid oq pinod sejnieyds joos Jo uonedaadse j yeys (L 81 ‘ose
225) 100d X3 03 sn sped] os[e JuIu0seal Ino ‘A[[edruoi] (1°7°S UoNYag) s103snquod uoisindoid
-o19e a1nssaid ysiyg Jo weansumop/ut uonisodap joos Suifjonuoo/sunedpyue 10§ IsI)Ul
[eads Jo aq [[I4 UOISNOUOD JoNe] A ‘saiel uonisodsp ssew pajoipaid 10 (L6617 “Ip 12
NILOY ‘661 “iv 39 ‘A[[RUFOI) SUOLIOBI} SWR[OA PalIajul ‘0uay ‘pue ‘ANAISngIp dnasoydowr
-1y} 23pba4b6p 2Y) 10j JOIARYSQ JIWI-WY Wolj sarnjredop SHEWEIP J0U g d[qesdnou
192d X3 pinom am “wAIsAS s1Y3 10§ O1jel AJIAIONPUOD [ewLIay} sisutnul Y3y oy apdsap (9 81
*0) SUOTJIPUOD DSIY) JAPU() san[eA-()O="u3] 03 BuIpuodsa1102 ‘[°() SE [fews Se ok Jajoueip
Anpqowr o1e30133e ofelaae uO paseq sloqunu UaSpRUY (8L61 I 9861 ‘UrwmOg
pue 13m0}, "§'2 ‘05s) 100s pajelouad-owey Jo satpnis L1ojeroqe] amnssaid-ysaydiy ay) uj
(€661 ‘1ousoy pue zawon “Jo) sjniayds e 10j anjeA [BONAI0Y) W[ 8y} JO Jley K[iesu
sonfea-qlo paiojui s103eSuseaul 1911e] oY) SUOSEal Yy Jo suo Ajqeqoid s siy) ‘g’Q Jedu
519M SAN[EA-UY PIFEILAE 1191} SOUIS JOU 210M (Wil | Teau J9jowelp uesw jo sopnted eruen
parenno Suisn) ([661) 12 12 BYOIYSIN JO 950Y3 SBIISYM ‘ANJBA I J[NO[OW-I3L] Y} WO
a1nyaedap 9]qIS1{S5U JO SUOHIPUOS JOPUN UNT PISPUL JISM JAUSOY PUE Z3WOD) JO sjuswitiadxa
apnsed erue)n pajelouad-owel oyl eyl pAPNOUOd 3G UEBD 31 VOBJINS PO pasIdwwl ue o)
s9)e1 uonIsodap SSEW |10} UO PIseq IPEW JOU I SIOUIJUL 3saY) AIYM (£66] ‘Jousoy pue
ZOWON)) SAWEY UOISHYIP MOPILJunoo Jeuiwre] amssaid oueydsoune ur  ssueyd uoneudels
spnaed, pareald Kjjeonaroydowayy Jo UONEIO] PIAISQO SY) UO paseq ssponJed papuad
-sns JO JUSIOLY0d o1ja10ydowIay] AY) JO SIIBWINSI 1T POIE[AI A[I00IIP SSI JRYMAWOS
‘SurSeInoous st uonepadxs,, 1oraisod v Ino ynm juewaaide siyy (L1 = (1)
pontodal 1eyr ueyy sogyes uy sy e (¢ S1d) ['7 = 22 Ivou peaids (,pede-uonengeod,

18T spao uonIsues) uaspauy pue A3ojoydiows spnIed

A7iny) 39pe01q ®© 10J Pa1ONIISUOD SI ‘81,4 Tey) 108 oY) Suuepisuo)) g'Q Jeau ° [/ I 1e sajel
uonisodap aponited paInseaus oy} Yim JuUaWI2IE [[EI9AO 159q 9AES UOTONPAI %4/ B INOqE
1eys paysodar sem 11 ‘y3noud A[Bunsaisiug /gL Jusiyyeos sneioydounay) sy Jo anjea
3[nosfow-aly ay) Sulsn pajoadxd 18yl UBYY SS3] 940] SWOS ‘IT—g') = & 'Bd Yim Nsodap
pinos uonemdod pade-uonemdeod e sivjewered 2soy; 1o jey) $15988ns p ‘S 03 2oud
-390y '¢ = '( (seBewn-H ], uo paseq) pue (yunj 1oddn) gg = *y/%y ‘g0 = ‘U SreWINSI oM
35E2 ST uf Wi $§°() JO J9JOWEIP B Jnoqe paisyuad sapirsed O paurioj-siskjorfd-Leids Jjo
-UONNQLISIP MOLIBU € ()M PIYIOM OYM ‘G661 ‘Iousoy pue sonodopuelsuoy jo jey) ureq
ajdurexs Juasal e—uomisodap sjoned snsroydowsay) Suiuisaog smej oy Apnis o3 spoyjour
[eiuawiadxa a1e £1080180 puodss ay) U ‘s1oyIne sy £q PAIPNIS SUOHIPUOD dY) JIpun
Ayun zeau paspul sty ey (p 814 uaas pue) 9 31,y woij saos A[a1RIPaWILI SUO SUONIPUOD
983y} Jopuny "0z = 'uy pue ‘L] =*q ‘(ermeradwoy sed Jumessrd oy je yun 1addn)
008 = *¥/°y ‘9'g = ‘uy :se s1o)owered osoy) jo sonjeA [eord£) ajEUNISD UED oM sjuowtradxo
pauonuaw 3A0qe 34} U] ‘(g Jo anjea-uyf ayy) Ajun yym (Fuy Uq P/ “uy ueosw Suipeasid
3y} 1e) onjeA-g paje[nojed 3y} asedwod Afuo paou om—synsa1 jussard Ino uo paseq
PajeNsy A[ISE0 99 MOU URD UONOBI) SWNJOA 100S Paliajul oy} ‘Aes ‘ul 1oi1d sjqedardde
Aue soonpoid siy3 Joyioypy ‘gred-sazj-ueswr Sureaard ayy ueyy a81ef 10 0) sjqeredwos
SUOISUWIP {[el13A0 pey A[qejasul uoisuadsns oYy ut sajedardde owos ySnoy) usas pijea
dIom SME[-}ILI] 3[no3[ow-221) 3y} sa[n1dyds pajedaidse jo pastiduwioo st J00s 3y} yInoy) usas
Jey} pawInsse seam 31 seapl a5y Sunuowedwi uJ (1661 “Iv 12 njK0Y ‘L66] “Iv 12 A[JRUTOW
‘9861 ‘Yousoy pue Iousiy) sisaroydouwnsay} 100s jo smep a3 Suniojdxs Aq sowey ainssard
osusydsoune ur £3ojoydiows pue UONEBIUGOUOD JOOS [B20] APNIS O} SPOYIow [eruswiadxa
a1e 1030180 1514 oY) uf "mo[oq A[[enuenbos pasopisuco ‘sadK) om) jo uo3q ARy SjudW
-iadxo yons dnoid umo 1no uf suopendod spnied woiy uonisodop anaioydountay) Jur
-AjoAul sjusurtiadxa £103e10q¢| Jo uonelaIdIa)uL/USISIp AU} Ul SI s3[NSa1/UonR[RWLIO] Jussald
ay) Jo suoneoridde jo ssep Sunsaoyul uy “suoypjndod ajonavd fo uomsodap onaoydow
~42y1 ay1 butajoaur syuauitiadxa £401vi0qp) fo ubisapjuoupiosd.iazu 03 suoyvoyddy TS

“JEAOWDI PIJNPUI-1BIYS JO SUONRISPISU0D wolj yede ‘urede (sajnioyds
paiwjost puv s2062.166p |jpwis 1supbv)  pasviq,, aq pmom sanssaud ybry Liva v (H0qvo
Buipnyouy) sppreivw aarronpuos dporsurauy fo bunduws aioydowiiayy (1861 ‘sipLedo
PUE SUIqQO(] ‘1661 “IP 12 19USOY) W)k [ J& UOLIENJIS 91BUN}I0) 3] O) ISBNUOD Ul Jey) st sFul
-puy juasaid mo jo A1e[jo100 [ejuswIIdXa Funsalalul e ‘Aj[EIUSPIOU] (SUOISUAWIP [[etus
0} ‘Aes ‘onp wije (0] 18 INd20 JOUPIP 3DUI[NGIN) O} UONISUEN) jI) S350 TG A[[n} 01 1940
A11ed p|nom suoIsnjou0d 9533 (£ §14) 0 Ueyy Jayyer ¢°g Jo adojs € aAey pinom jodsueny
Jofe] Arepunoq Jpunup] 10§ oulf,, el uonisodap 2oudIajRI Y3 1By} 108) A1) woly 1edy

'soanssard Y81y 194 ye pazi[eal aq PInod suoionpad 91el uonisodap 100s d[qe
-1p21dde ‘[eAowal paonpuL-18aYs JO SUONEIaPISUOD wolj jrede ‘usy) ‘uomisodop anaroydow
-1y 03 Joud dn uajoiq lo ‘Sunuioy wolj pajusssid 5q pnod sajedordde 20

. “Kpasnytp onesoydownsayy a1oyds pare[ost ojnaajou-aa4f
ay1 uisn pajoadxs A|rewio) sajel ayy woly Juatayip (Aqewardde jou 1nq) £1qndaoiad oq
1t saxnssaid yBiy K104 1e sa3e1 uonisodap (0 < N ‘Aes) ajpba.bbp 100s a31e] [ENIoY Hee)

ey) a1e ' 1snqod,, 3q 0}
paroadxa ‘suoisnjouos fedoutid om) ano ‘euoisiaoid aie sojewsa AHAISNYIP onazoydounsay)
a1edaidde Ino oIym ‘Sny] ‘une | 18 PIASIYOR Ly} SO} 7 SI YoIym ‘91BI 20UAIIjeI
oy Jo 1od £¢] &0 Ay oq p[nom aye1 a1plaub6p paroipard oy sealoym ‘a)e1 30ULI9JAI BY)
¥ moqe £[uo aq pinom aje1 uonisodap apnayds ayy saxaydsowse (O(O] 1® JeY) JqEIRWAI
St (g 81) 'uy jo senjea Surpeasid ay) 10§ ‘0001 = *y/%y ‘¢ =’ 1e pojenjeas o /o
wia) ay) £q a1e dduaiofel oy Juth[dinuw Adwis 4q paye[nojes st *, 23e1 uonisodap ajniayds,,
pajIRW ‘AIND SIY] ssa004d uonisodop oY) 01 soud dn usyoiq moyswos ssom soje
-3a133e ay) Ji 1o ‘pajueasid moydwos a1om uonedordse ji o1l uonisodap 00s [eanayiodAy
Ay} Jopisuod 03 Jupsarojut st N ‘Ajeur,] (el uonisodop amwhaibbv pawipaid,) nny
‘PAYIBW 3AIND POYsSEP oY) sk £ “F1f Ul UMOYS 21w $51e3 uonsodap pajorpaid Surnsas oy |

4N A A pue susoy g ' 98T

27




25USPYUOD [QEIIPISUOD YIIM PasT 3G UBD 213y p3jsodal §3[Nsal ay) 19Ul PISpUL A1 § UONDSS
U1 passnosIp LMD AJIpIfeA ) J1 ‘SnY.L (S661 ‘Iousoy pue sojnodopueisuoy ‘g661 ‘1oUsoy
pue zawion {1661 ‘Apauua’] pue [oyeN (9861 ‘Wi pue 1ous0y) uoneiusuiadxs L101RI10GR]
pue (1661 ‘O[IISeD) put vlIRQX-EIOIED (78] ‘BIOJN ®| 9P ZOPUEUIY puE Iousoy ‘39
‘905) SISA[BUR [EO12109Y} JOI[JEd 10q UO Paseq PaysI|qessd [[om Joyjel uaaq aaey (g uornoag)
suone[nofes o Suik[Ispun smej 3y} 18y} 9JOU OS[B I ‘suonendod josoroe pasiadsipA[od
wouy sere uonsodap ssew jo suone[nofes Furssuidus sayrdulis synsal jo 1os/£3s1e118
SIY) YOWYM O} JUDIXd 9y} ¢ UONOaS Ul pajenysn|ll ap Wi (wnnunuoo) anssaid ysiy
sy} ur (J00S SNo3dBUOGIED “§'2) sajel uontsodop 2wwba.bbp o3re| A[dusudins oy Surpuods
-01100) IOQUINU UISPAUY 0} SANISUASUT A[qejIeWal 3q P[nom sojel uorsodap pajeurwop
Ajeonozoydouiayy ‘A)NANONPUOD [BULISY) JISULNUL JO daNoadsalll ‘Jey) SuIpnjoucd ‘sajer
10jsuey) ssew pajeurwop A[reoneogdowiay) souanpul pinom (L] =’q yim  seredaidge
[eyoely, pasjulsun jo soussaid oYy o) ABojoydiow dppnied papuadsns moy pajewsn)sd
OS[E OARY 9M ‘OAOQE WISI[EULIO} [BUONEI JNQ JUSIUSAUOD siy} Jwis() -dwigol uonisuen
uaspnuy| 9y} ut sappnied papuadsns JO MOJ SAT)IIAUOI-931J IO -PIDIOJ WINqGLn] 40 U]
10§ (L6617 ‘IeYN pue 12USOY ‘6861 ‘sojnodosse] pue IOUSOY ‘6861 ‘1USOY) IAN[IEI pajear)
LJuonoedwnt Apps,, 10 ‘uoljgjuomIpIs [euonE}IARIS ‘UOISHYIP-OAIIO9AUOD [BULIAYIOS “)O)
sisasoydourtay Jo wsiueyoowr mej-tomod-uou oYy £q uonisodop jo oseo 1emonted
oy1 10 (9 ‘B13 {81) pue (L]) suonenbs uonepEnod 10) ¢ "F1) Ay pakejdsip/paje[no
-[e> siojoej-g5 oyy Suisn £q AysiadsipAjod 1oj pajoerrod uayy s (I'§ uonoag) 1nsal
dois 151y, SIYL “JUSWIUOIIAUS dules By} Ul (‘N @ ‘UONORI) SWINOA SIS oY) YIlm) $ajo17and
pasdadsipouowr jo ased (jeonayiodAy) ayy 10§ pajenofes Isiy symsar (AnsiadsipAjod 1oj)
Sunoa110o A[jeonewasAs Aq pajorpaid aq ued sapnred paresardde pasiadsipAjod pade-uon
-g[nge0d Sururejuoo Weal)s & wolj sajel uonisodop SSew [e10) Jey) umoys saey (661 ‘1661
‘6861 ‘sojnodosse] pue 12usoy ‘8661 ‘6861 ‘Jousoy) dnoig s} woy s1aded snoraarg

NIOM TINLNA/LNTIIND 'SNOISNTONOD "L

‘(g°¢ uoroag) sapnied yons 10§ glo jo uoneNjEA? INO Jo AoBINDOE J)NjOSqe
oy Sureq Ayureyssoun Sururewos edouud o) YA (LT = ' Ynm) sawbaibbv popuadsns
SurAjoAut $95B0 J0J (S1ojoweled SSa[UOISUAWIp [euOnIppE Aurur Aj1oads 0} pasu oY) moyim)
paseazour aq o) AJpi[ea Jo urewop 2y} 103dxa am ‘Ajjeatwol] (g = ‘q) soponred jeourayds
asuop Jo pasudwiod S[osoIse 10§ UdA3 Auijiqeondde jo urewop peoiq ® sey (7 uor303g)
210y pajeSiiseaut [9pOW [EDNBWAY)RW Y} JBY) SUOHERIIPISUOD 33} WOIJ IpNJOU0d IM

"¢ —S Q00T JO ISPI0 9} JO sajer IBYS e Pal
-1n900 sy} (1 661) Apauuay pue [y Jo sjuowiradxs uonisodap J00s Jfe/sudfAyio ‘une |
oY) uj -1e81e) Surkpspun oY) 0} 1o/pue ISYIOUE 3U0 O} s9[nIayds FuIp|oY $3010J SAISIYPE
2y} 5W0012A0 0} ySnoud sdxe] st adej1aul Js0dop/ses 9y} 1e SSaIIS JBIYS Ay} SSIUN ‘[Ppowt
[eoisAyd PauOHUSWSAC]E JY} YIIm JU2ISISU0D A[[nj ST 20B}INS PIjOS P[od ay) £q Suidden,,
spnsed aqqisieaann ‘AFuIp1oooy (%¢/*0).(* L/ 1V)-(d)-(/*q'n) a1—yup onaroydow
-10Y) )1 POIEIDOSSE 250U} PI2dxa ey Aj[eordA) pijos pjoo uedpd B wol) (G661 UOPUBL
pue 19usoy ‘p66] “Ip 12 10uUSOY /661 ‘1ousoy pue sojnodopuejsuoy ‘39 ‘93s)  punogal,,
soepIns/oponsed 10j SONIORA PlOYSAIYY, oM Y3 Lq 24midpd apouwd a)qisisadid]
“KPAISOYIP Jpuiday dInixiwt sed oy st o droym

(%0/30)- 1 )+ _("L/LV)-, _(a/*a*%)

;2[0S awiry 2y} uo Juoj aq sul) UonR[NGE0d pauoKHUSW 2A0qE Y]
1eq) 9q [ S)09P° uonenIeod uelumolg JO 103[8aU 91Y) IOJ UOLIPUOD JUAWIYIHNS € ‘5D
Aue uj (8861 JOUSOY PUEB YIBd) JUSIOYI0D I3jsUkI) SSBW Pajeunuop £[jeonasoydoursay)
aAnEe32do 9y} AJIpowr Jou pinom 11 “Tg [BULISY} 9Y) UIY}IM INODO PIp UOKE[NSe0d UBluMOIg
J1 uaAS ‘owidol uONIsULL) UISpNUY 9Y) Ul saprued AnPNPUOd A[jEWLIAY) JO ISED 3y} JO)
1do0x2 1940210\ "1g 1odsuel) ssew oy} UIylIM suonoeIalul apnted-apanIed jo 109j3au o)
)14 JUSISISHOD OS[e ale SUONOEl) swnjoa s[anIed Mo $302ff2 uoupinbood g fo 1a1baN

“pa1oa[3au Kjoyes 9q 03 suonedidwos asayy mojje o} (wdd [°Q
mojaq u2)o) ySnous [rews sye suonesiidde [0soloe juROYIUSIS AJ[EIUSWIUONAUL AueW

68T 1992 uonisues usspnuy pue 3ojoydiow apnied

~ *»

ul suonoRIj SUIN[OA AoNIed "(L66] ‘TOUSOY ‘886T “YBd pue Iousoy ‘39 ‘93s) anjoejnuey
opm3-aaem [eondo jJo sseooid uonisodop juesyludis A[jeLnsnpul 9y} U0 YOIeasal Idi[Ied
INO Ul YA J[eap uodq Sey Uonenlis siyy, 's10affa buipvoj-ssow-aporrivd yby fo 10316aN
'S3A102fqO Palels Ino Jo mata Ul Aj[eradss ‘uonenyis sty uo siseqdwa juosaid ino
Ausnf pue snojinbign a1e josoioe soue)ISqNS [EOIWIAYD S[FUIS INq (8661 ‘1OUSOY puk UOPUE],
‘80) ssa1801d ur yoreasar uone[ngeod [0soide eLIBA-NNW UG paseq dlqissod aq fim
BLI2)10 A}1Ipi[ea 2aneuenb aroy ‘suoneindod jeniur oy Surosajeod- Sulpus|q,, AjjesisAyd
£q payoadxa jey) Ajzesu aq [[im dIs uonisodap oy ik AJISuop Ssew pue APAIONPUOD
[ewsay) apuired Surjieaard ay) reyy sadun siyy c paxiu jom,, K[jesisAyd Apieou oq osje
[1t 31 ‘uonisodap jo a11s oy} Je (9A0qe asuds 3y ur)  page-uonendeod,, st uoiejndod joso1oe
3y1 J1 yeyy APYI[ Swaas 3] “A1suap puv £3a1onpuod ppwiays 2jo1apd ssuriiut jo K1uiofiun
islfeam pa[ood Aysiy
10J 9)BINDOE QIOW USAS 3q [[I4 (9 “F1. pue ¢ uonoag) *y/%y jo oanoadsalr ‘roquinu uaspnuj
paderaae-uonejndod 2y} 01 21 uonisodap ssews a1pba.66p (2101 Jo AJNANISUISUL 3Y) INOqR
SuOISN[oU0d Ino jey) s)sa83ns osje UoNeAIASqO SIY) ‘1oramol uonendod sy ut sopnied
1sa[[eWSs 3y} 10j A[jeoadsa ‘saxnjeipenb Ino ul JunoddE ojur USNE} aq PINOYS YIIYM ‘4/4glo
= % 0 JUSIOIYO0d IDJSUEI] SSBW 3] Jo AHANISUIS oY) UI 40170Npad PIJEIDOSSE UE 3q paom
3I9Y) 2I9A9S 2IOUI YONUI ST SUI[00I [[BM USYM "§() INOQE MO[3q Yonw [[e] 30U S0P ° [/* L
ones arjeladwoa} 2)njosqe 2y} UdYMm paysies aq Ajjewiiou i UOHIPUOD [BUOLIPPE SIYJ
1> (“1/LV)-(d)-(+/*@*r) wonrpuos [euonippe ay) 0} spea] YoM 9[qi3i|3au oq (1oLe[qus
uoIsnYIp ULIUMOIg UIY} SY3 aPISINO) ¢ [BULISY) SY) SSOIOB UOIONPAI UONORI) sseul s[onied
ey} 1essaoou os[e ST I ($61) Jousoy pue nSoyon jo jurodmoia oy wor /fqie =»
uo Ajpauy) A1eou puadop 03 JUSIOYJE0D I9JSUBI} SSEW 2Y) IO JUDIOLYNS JOU Inq AIBSSIIU
SI 9A0qQE | < 1g uonipuod oyl 4/Sqin = 0 uo U200 tafsups) ssow fo aouapuadaq
‘uoneso] uopisodap oyl 1B "IN/ ‘ssauory)
14 jputsays Suyieasrd oyy st Yo aroym [(Ye6)/a]-[*L/LV)-(4/°q¥o) onpoid syy ueyy
JD[[BUIS YONUI ST 97 10ASUSYM UONIBJUSWIPAS [euoneiiAeId sjeuiuiop [[ia sisatoydouray) ‘4
Ua)LIM 9q ued paads uoneuSWIPss 3[d1Ied 9Y) S9UIS OS]y "95BD (90U20s3[800-pides) apdnred
Jeorrayds ssuap oy3 Joj uey) (20usosa[eod mols) aseo ajedordde jeloel) syl Joj 1opeoiq
U9A3 S Juawijear) ayel uonisodap juasaid 1no jo Ljiqestjdde jo urewiop ay) 9yl Jey} 3A138qo
0) 3unsaIalul ST ) ‘BLISILIO PIUOHUIW 9A0QE dY] Jo uondadsul uQ (6861 ‘sonodosse]
pUE 12USOY ‘984T ‘IOUSOY ‘TRG] ‘CBIOW ©| 9p Zapuruld,] puk I19usoy T ‘93s) AI00[A
uonoLy,, Paf{Es-0s 33 st ,;,(7/*D) N = *n pue ‘entour spnaed 10 sisaroydoursay) jo dussqe
3Y) Ul $SUNOIY) g JOJSUBI) SSBWI 3y} St ©UnN/T = °o azoym (*n/°¢). 1g (¢) onpoid ay3
spaooxa % ‘own Surddoss sputed o) usym Juerodusr swrooeq AJuo pjnom ysiym ssacold
aAnisuas-entour spnted e st siyL sisaroydounsay) yum s1eduros,, 01 y3nous jueiodun
swosaq A[ewmnn pnod yaym spope  uonoedun Appa,, Jo 195U0 3y} 13pISUOD jsnul Im
s19®e] A1epunoq [euwnray) yu[nqiny ui sapiied 1981e} yonw 10,4 ‘Sunonpuod-uou A[pAne}al
10 2WAINXI INIS{OW-921) Y} Ieau dsom sapnied papuadsns ayy Ji A[jeroadss ‘sajes uont
-sodap sponied Suiuiwis)ep ui 9101 2[qididau-uou & Lejd 0] UOISNYIP-0AIIIAUCD JO) [[eWs
A[Su1paooxa aq 03 2AeY pinom ** 1/ 1y ‘191owieied jsenuoo ainjerodwa) 9y °J < 0S SwoIsAs
JOSOIoE 10 ‘pUE ‘A}UN JIPIO Jo Yord e 1] pue &/!qlo siojoe) A1adoid,, syy duls ng

(61 “e20S) e Bd)-("L/LV)-(1/°q i) = 1g

(z661 “Ip 12 Jous0y ‘82 “03s) Ljun 0y paredwod 931v] SI MOJaq pouyap g
Iojowiesed SSO[UOISUIUIIP AY) IIAJUIYM UOISNIIP URIUMOIY djeulwop {[is sisooydourioy}
£q yodsuen spnied 18Y) UMOYS 3ABY M YIOM JDI[IBD U] "uonpunuop saioydowsay |
wr="*a
01 Suipeay) [jews K194 1o (g = *q 03 Suipea]) a31e| £19A 9q I19Y4II0 UBD YIIYM (g66] ‘JOUSOY
pue uopue}) juswuoiiaud Fuipieaald ayy ur asuassapos sniayds uoalip-£31ous-soejIns
Yum PIJEBIDOSSE SWI) ONSLIAJRILYD Y pue ‘auin1 wonwnbpod dISLIDOLIBYD pauoiiuau
2A0Q® 3Y) JO 0114 Y} JO SWID) Ul paynuenb aq ued sy ], "$91BI 30UIISILOI-MO[S 10 -pider
JO sased Sunuur poolsIdpun-[[om om 3yl ur aenbape siskfeue yussaid oy 19pIsuod Kew
M (8661 ‘1oUSOY pue UOPUL] ‘0661 1OPUB|PoLLf pue Yooy 32 99s) vaiv aovfuns ajoavd
se yons ‘sajqeriea [eaidojoydiow pajejaiiodun 12430 jo sueprodun ajel uonisodap ajqissod

A4 A pue Jausoy g (1 88C

28




S81-SL1

(D)L 198 j0s0say “r “saeiowo[SBe jo suonnquisip 9zis 3uia1eso1d-JRS (S661) H 'S Suisiead pue ©S ‘AInwag
'65-£S ‘S91 10§ 29pfaasu] projjo) ° ‘uonendeod £q

uonnqgLstp azis Suiasasard-j[as oy Jo Juswuiene 10§ Fe[-owi] (P66 1) A 'S ‘SluisIeld pue 'y N ‘s1asny “§ ‘AInuIap
’ -8S1-Lp] ‘IST “unwior) Bubug wayy ‘soyedelsse

apnred-nnw 931e jo uonnjoad Ayadoad jrodsuer) pue sonouty BulBIUIS (9661) F (] ‘JOUSOY pue °d WopuE]
‘98T-ELT ‘€1T 1S wfiau]

piojjo) *r ‘Buumdnisal pue uonegoidde aponred jo uonenwis opE)-NUCK (6661) ' " '1USOY pue °d ‘Uopuel
[9661) §b “LLY 198 “3u] piojjoD “f ‘Jousiom d "W pue tauedeiasy
‘s Kq ‘Apuspuadopur A[Surweas ‘posn u9aq os[e sey onbiuyosy [euoneindwiod [eonA[eue-aiuy/apow
Jeoneurayiew snoausdowoy-opnasd Q] ‘LLTE-S9ZE ‘PE (SOV) say-way) fuy puf ‘soje8aidde papuadsns

(oprpred-ninus) 2818] Jo JUAYIOD uOISNYIP uBIuMOlg [eUONE[SUBLL (S661) H " ‘1ousoy pue ' ‘uopuel
'88p-L9p 'dd ‘O "Usem

‘ssysiqnd VIV ‘sonupudpspn payauvy uo ‘dwds ‘uj yig| 2044 "ma1aa1 e—sisasoydounsay ] (0861) 1 “10q[el
TEPE-60¥E (12006 10§ Bubug wayD "weans uspej-jsnp e w jagie} jedupulfo e

10§ sayes uonisodep sponsed psonpul Ajjensaut jo uonoipaid jeuoney (S661) 'd ‘Wopue] pue g " ‘19Us0y
T8I1-L911 (V0¥ " "T'YD'I'Y "siedaidde

spnied-ninw 281e] Jo eBsle 3JQISS3E JO UOHER[AII0d PUE uUONdIpald (p661) 'd ‘UOPUE]L pue g ‘Q .uommuz

18€-bLE

‘I "[OA ‘4g9 12ded ‘pe61 sndny ‘0D 19AuaQ (HUOI HYOIY) wniof &Bojouyoa] apnivd uj i) 2044
‘susodap Sunynsaz jo sensadold/ainjeu sy pue suotsuadsns uimoy pasiadsipAlod sinjip woy sajes uonisodap

apnIed jo uonefa1Iod/uonoIpald (661) ‘W ‘sonodosse] pue "0 'y ‘sonodopueisuo) “d ‘uopue] “g ‘( ‘1ousoy
‘uonieredaid ui 'pa pg ‘A[va1ip Joyine 1wejuod Sunund Yipy 10§ no plos Sunuiig pg (VN wey

-3U0}§) ‘UUBWAUIH-YIIOMIdNING ‘SWaISAS M| Fuiopay Kjjponuay) uy sassaoodd 1sodsuvd ] (0661) ' " “1ousoy
(Buntesad£y ur no 3] sem YoIym | — juanodxa ayy 2101531 {g-6V *1-CY 'sba) (Beod) 1of suolssardxa
o u]) "POLT-689T (01)Ep 10§ bubuy ‘tuay) "Swaiss UCNI3AUOD PadIO) Teulure] papeol-ssewt ajoned Y3y ut

sajel Jajsuel) A81aud pue WNuUSWOW ‘ssew pauswdne K[peoneroydowroy [ (8861) ‘W "H “J1ed pue ‘g q ‘1ousoy
‘69L-09L “(€)IE (SOV) 'say-DA®[ "sesed uy saponled jjews jo yodsues) pue soueukp 9y UO J3ysuer)

183y Jo s199hy (2661) "d ‘e1Ieqx-eldIR puk “T f ‘O[NsED "W ‘sonodosse] ‘M q PIsmoYor “g ‘[ ‘Jeusoy
LTY-STP ‘095-1-LL OVSNVLL LL 90§ P"N

“sawy “supa f, *sayel uonisodap josose pasiadsipAjod uo spays A3ojoydio (L661) "4 “A ‘NNBYN pue H '(J ‘Iousoy
‘101-L8 ‘08 ‘Jouyoal ‘1§ ‘1snquo)) ‘sosed ut sapnied j00s pajedaisse jo yodsuen anaroydour

-39y} 9y} jo ANAnIsuUssUI-oInONIS pue ozis ([661) "M ‘A ‘PISMOYOBW pue ‘d ‘elieqi-enien “g g ‘1eusoy
'198-€Y8 (L)TT 1§ josotay r 'saqmy Fuijdures
weansdn ui s[0so01se pajnqLIstp A[[EULIOU-S0] 10j SUONDILI0D 550] [[em Juspuadop-azis pue uone|ngeod K102y}

Sundues [oso1ae Jo Walqoid IsIAAU], [EJIUOUED 3Y) 0) SUONNIOS 30a3I(Y (1661) ‘W ‘sojnodosse [, pue g °( ‘Jousoy
’ [‘uonendod
ayy ur swnjoa dpnied upaw Ay} 24EJIPUI O] ‘JBQISAO UEB SARY PINOYS JOJRISWNU 94} Ul UMOYS dWNJOA
a3 11 ‘01 ‘9 °G "s81 Jo sessiose ays ur ‘suondes ays Ui parestput sy] 80SI-L6vl (6)SE T YD 'Y ‘peards A1

-nqse jo suoyendod apnred pasiadsipfjod woyj sajes uonisodsq (6861) N ‘sojnodosse], pue H " “Iousoy
LS T~Lt1 (£)6T (301A08[T) £ bubug wiay) ayy “smoy sed aimesadway Y3y Kisng woyy uonsodop

spnled uosqns pajuswdne A[jeonatoydourtayy uo syuswiadxs [eondQ (b861) S 'S Wiy pue g (g ‘19usoy
‘68-S88 ‘POT Hamoq Pubug r WSV ‘siake] Lepunoq

[ewiIDyjoSI-uou 3usinqIn) ssolde yodsuen spned jlews (7864) [ ‘BIOW | 9p ZIpUBLIS] pue H ( ‘19Us0y
"eplIo[q ‘goag 1wel ‘79¢~L5€ "dd ‘Y 'JOA 8661 ‘0¢-S1 "AON
‘uonIINpoLg 31D g 10f sarbojouyoa] paoupapy uo dudg 3014 ‘wnio A30[0uyas ] spnied YV suonendod

[osolae page-uonendeod, wolj sajel uonisodop SSEW [B103 UO S09)ja-uolisuel} uaspnuy (q8661) ‘9 " ‘1ousoy
‘8661 18NNy ‘0D Iop[nog-1 DM I91soq ‘dudg 1snquo) yi17 ‘os[e 23s (uonesedaid ur) ‘sajes

uontsodap pajeunop-Ajfesnoloydoway) uo spays anssaid ydny pue £3ojoydiow 100g (e8661) "q " ‘1ouUsoy
34144

(b€ (GASV) onpy bubug 'woay) -Buisssoord s[epojew pue sisayiuks uvonsnquwio) {L661) 'H '@ ‘10uUsOy

191691 “(1)S€ 'r "HYD'I'V 'sjososae pasiadsipAlod woiy sajer uonisodop ssews [e10] (6361) "I ‘A “Tousoy
PIOJXQ ‘ssa1d uowedidd ‘sg81-651 ‘1 (HOJ) soupulpopsy

Joo1uay2021sKt g 'sIel 11odsuBI) SSEUI [EIORJISIUL UO S)Oye uolsnglp (3910§) jeunsayl (0861) H "G ‘Jousoy
1€22-STTT (01)pp 108 Bubug way) ‘ssponzed paysodop A[[ed

-n12104doULIaY) JO UOINGLIISIP-IZIS 3 UO $133)53 uone[ndeos 1ake] A1gpunog (6861) 3 " ‘19usoy pue " "H jed
YHIT-€ETT ‘(O1)pp S Bubug “wiay) swsks sed Ksnp papeot £1y3y

ur soyes uonisodap appnaed uo s109)3 ondIoydoway) pue fenaul pauiquio) (6861) “J ' ‘19usoy pue W "H Mied
"99€-65€ ‘1T (HOA) 4pyD “ISAS "1 [ 1ind "aWIBa1 UONISUBI) YY) UL SUOHNQLISIP

az1s jewou-30] Suarasard-jjas-1seng) (p661) g 'S ‘Suisiead pue G ‘Linwep “H ‘uessl] “J ‘uueuneng g ‘onQ
(€661) ueder ‘ekoeN ‘s1aysyqnd VVIV “SIA SYHA0I] Yig] 904d "sawiey

uoisngip ui saponsed uougns jo Jotaeyaq onatoydouwntay] (1661) "L ‘UL L pue ‘N ‘EPIYI “ ‘EYOWSIN
*L6S-06S ‘081 19§ 29vf121u] piojjo) ‘[ "SONIBUNOE] pue Ajuyge-jjes :soyedasdse

Pa110u23-UONSNQUIOD JO UONEZIIDOEIRYD PApudiXy (9661) “H ' ‘19usoy pue "Q M ‘MAOY “A 'V “JILWHN
"601-56 ‘TL ‘Jou2L

198 "Jsnquio ) s|eLIlew pajessuag-awey jo uonduossap jesidojoydIo (0661) 'V Y ‘sulqqod PUE ‘W D .ﬂEEWME

LSS1-1SST ¢

‘vd YBImgsnid “Isuf Isnquo) Y ‘wonsnquo) uo (uf) dudg "peg 0044 s1ake] Axepunoq jutod uoncuders

Jewwre) ut uonisodap 300s Jo uonednsoaut [esuownu pue [Biuswiadxy (1661) W ‘I ‘Apauuay pue g " PAEW
BS8Y-8p8Y (T (SDV) armubupy sadeun adoasoronu U9 pue Junajieos 13 semdue Juisn

sayuda1de pajesousd-uonsnquion jo siskjeue 3ojoydiows (1981 (S661) T "Q ‘19us0y pue ‘A ‘Bur “Q () ‘njkoy
06S-68S ‘(1 # 1ddng) 87 19§ j0s04ay [ $10103[J03 jeouayds put [edtIpul[£d>

uo saponnaed unoedust K[[ensaul Jo uonoEj Sufolls [BINUIBYL (L661) T ' ‘12us0Y put "D "V ‘sojnodopueisuoy

16Z s109Ya uonlsue) uaspnuy pue Adojoydiow apnieg

i
!
!

"LTET-LIET (T1IBE 4afsuvs |, sSoW 1oy
°f 3up yuawnsadxq I 'S 1€T-SOET (2 1)8E 4fsuvd f SSUN 1wagf *f juf "AJOY L '] ‘SINJEAIND ISIMWEANS YIIMm S{EM
03 saponred fjews jo srodsuen) onasoydoway) uo s1094 [enIau] (Se61) g '( ‘Iousoy pue ‘0 'y ‘sojnodopurisuoy
LTP-61Y ‘OF1 12§ 4] pIojjoD “f [0S0IL

Sunendeos B Jo Bale 20BJINS Y} UO DUSIAEOD onIed Jo 1032 YL (0661) M 'S ‘IOpUB[PALI] PUE "My ‘YION
"LTH-61Y ‘8TY "I9S "W] projjo)) [ "S|0S0IE

otuediour pajesauad-aurey jo s21s apnied Arewud oY) SutuIgop s10198 ] (6861) “ 'V ‘WYOIES put °f [ ‘9[qIeH
'S8T-LLT ‘19 'PS

‘uj projjo) £ 91e[d 1ey v uo 12£e| K1epunoq Jeuiuwse] sy ut saorised (050198 jo sisasoydowiay ] (LL61) T 'S ‘U100
T9E-SEE ‘68 “JouyaL 108 “1snquio)

‘SAWEY UOISNYIP TBUIWIE] MOPIIUNOD Ul sajoned uo sjoays onatoydowsayy (661) *g "(J ‘JoUSOY puE 'y ‘Zowon)
"(9861) 6L1-TLY ‘(IWT £ YV IV ‘OS[E ‘335 19p9-6€9 (ST 4afSuvd ] SSUW 1way r “ju] “uonedissip
snodsta lo/pue 3urjood uonendsuer) ‘sansadoid djqeiseA (im SWISAS UOKDaAUOD PIdIO] Ul sa)el uonisodop

[euotsnyip sponaed [ews payipow-Ajjeonaroydowsayy jo uoneR1Io)) ($861) 'F ' ‘12usoy pue 'y 'S ‘njdoyon
’ 60V-6LE ‘9EE YOIW pInid “f "sioke|

K1epunoq Ieururej ur UOISNYIP [eWISY) Aq PIIBUIIOP JAJSur) SSBIN (L661) "1 T ‘O[NISED) pue ‘g ‘Blleqx-BloIeD)

“Ly1-6€1 ‘(1S ' "Y'V "sdndsjou

a1e| pue sapnied [eouayds-uou jo sansadoid onaroydowsayy (6361) g ( ‘1UsOY pue ‘d ‘BlIEqX-BIOIED
"H10X MIN “AolIp 2z0H puv 1snq ‘youg (LL61) "N 'S ‘JepuE|palL]
PTI1-6111 "dd ‘vq ‘y3angsnid “isuj ‘quio) ‘uoysnquo) uo (‘uj) dukg 1s1g sersydsowe usy 0} suo wolj
sainssaid je sawepy uolsnyip Jeulwe| doinawwAsIxe ul uononpold 100§ (9861) 1, *D) URWIMOY PUE “T "M “JOmO[]
'9LT-TLT ‘LOY 4afsuvd [ 103l “f NS ‘aield [BO11I2A B WIOI) MO} UOTIIIAUOD
feameu wolj sapnied jo uonisodsp onsloydownayy (s861) g ¥ ‘AIusy pue ‘W ‘D ‘Jesney “ ‘uiysdg
'001-16 (€/7)L (wowediog) soiureukpoIpAH [BONUBYD03ISAY]) HOd "SOSES Uonsnquos ut
sisaJoydowray) o[onIed uoIdIIQNS Jo SIIPNIS [2o12109Y) puk [ejuawiiadxy (9861) 'g ‘(] ‘1oUsOY pue ‘( 'Y ‘18usig
‘6§T-pST *€ (SDV) nuwibupy uidures
snioydowIay) £q paunuIsiap se J00s pajelauag-swrey jo AJofoydiow (L861) N *D ‘sipuedajy pue 'y y ‘suiqqoq
"LE-1T LOT 10§ "] projjo) °f

'$adejINs pjod 13ac Suimoy sed wi sapnsed jo uonisodsp snasoydowssy] (S861) °f D ‘Uays pue "D ‘Iojaydleg
‘AN ‘ss21q 1eao Aq pajunrday so# souag syiey [ddy OQ ysem

‘SPIEpUR)S JO NEAINg [BUONEN ‘Suonoung [ponvwayivpy o yooqpuuy (p961) 'y I ‘undalg pue ‘W ‘Zimoureiqy

SADONI I 494

‘Bury "X pue ‘UOpUT] ‘d J0q[EL T ‘DISMONOTW "M “( JEWnY ‘W [iseld 'V
‘aoddifi] "A "V ‘SelIE,] "L “CIOW [ 9P ZOPUEWIS,] ‘[ ‘MEINI Y ‘so[nodopuelsuoy ‘D 'y ‘NBoYon) Y 'S ‘BlIBqA
-epIen *J ‘uldisdg "W ‘ofuseD 1 ' Yua suoissnasip jnjdjoy a3pajmouxdr os[e oA\ WOANp vy (pIsnpu]
qe] FYOLH 9I¥X 2yl pue (Uogsi-1S] Yua $Z]-d WeID) OLYN/AQYVOVY (1S61-¢ DVYN IMRID) YSYN
49920-1-L6 el 3[ex) YSOAV Jo 1oddns jeoueuy oy adpajmoudr 03 ssnseald e s§ }|—smatuobpamonysy

‘salsnpul oygroads 10§ sape
-00p 1u9031 ul padojeasp (saunnoiqns ajer-uonisodap sjqendie Juiureuos sapod xajdwod
pue 331e] US}JO) aremijos Junsixe dueyua pue Ajpduns o3 [njosn 2a01d [fim sanyoafuod
pUR SUONB[S1I0D ‘s){nsal ‘spoylaw djel uonisodsp mou asayy jeyy pajedonue sioif
‘(s1015nqUWI0d a1nssa1d-ysIy jo wrea1jsumop/uil 10os
$N030BUOQIRD AIRUIPIO "§'0) SWIISAS [BULISY)OSI-UOU ‘D)B1 JRAYS Mo} Inq ainssaid ydiy u
uonisodop J1jaL0ydowiat1 Jo 31el AY) 25Dl 0) P10adxa Mou si uolpha.bby (q) ‘Sursuidins
ssous sdeysad ‘pue ‘sjelajews 2A1ONpuUod jo suoirejndod woij uonisodsp snaroydourray) jo
J)e1 8y} 22npad 1M Sulidjuls (B) JOIYMm O JUIIXS WINWIXBW Y] S[BOASI ‘L | pue ¢ = ) sosed
Bunuy oY) 01 ‘Ajeanoadsal ‘Suipuodsaiios ‘g pue ¢ s31,4 Sunredwod AJIaIN (8661 “19USOY
pue uopue ) vaup 0ejIns 9ppnIed pue awnjoa apNIed 03 102dsa1 YIIm Yjog paIngLIsip suon
-gindod spnsed wuopiun £jjerieds Jo suonemuUIs 2UISI[ROI-UOHEINTLOD O]18)-3IUON
JU231 pue SA0QE WSIeuno] Y1 jo 131 oY) ul paiapisuod Jursq Auslind e ssjel uonl
-sodap sponaed 10§ Funnony)sal d)eI-o4uy yons jo suoneordun 3y uonesuapuod Lrejded
Jodea paonput-a1e3a133e ‘s ‘10 (6661 ‘9661 1OUSOY PUB UOPUR] ‘6661 ‘L661 “[v 19 Buly)
sasnjesadwo) y3iy 1e Funoyuis usaup £F10us-3dejins £q moqe 1y3noiq asoy) ‘§o—sassa0
-o1d Bupngonajsas bbby dei-anuy 0y anp ose ng uonendrod o) anp Ajuo jou
a8ueyo ued (¢p pue g'¢ suondsg) suonendod ajonied pajegaigde woly sojes uomsoda(]
'SUONI21100 dNewWd)shs
ainba1 Aewr pue ‘jeuotsiacid se popiedar aq Isnw (¢ UON0AS) sanalsnyp onalogdow
-13y) 91e8a183e |eioedy Sunewnss 10) anpadold Ino 1oadmoy (g = ) sopnaed jeouoyds
JO ased Jeijiure) s10w 91 10j ueyl (L] = ) saredardde papuodsns 10 J10jeald 0q 0} poradxo
St AUpI[CA JO UIRWOP 3Y) ‘AJ[ROIUOI[ "UONIBPIRA 9DIID,, JOYIINY JO 30USSQR Y} Ul UJAD

ey "o A pue Jausoy Y (1 062

29




(07 11dY) £697-989T (T1)8€ "1dQ “jddy ' “soredoiB3e-ouru apixo pozisagiuks-owey

Julajoas A[eordojoydiow jo sjuawainseai 3utiaeds W3y nas 4] (6661) 1 (1 ‘Jousoy pue 0 ') ‘Ao A BuiX
(6661 JOWWING) 221D J-0UDN f0 SISaIULS ISV sDE) UO aNss] [10adg HIaMO[H) oY )N JOUDN “f

105 3adeg panau] sisaysuds aponied-ouru aseyd sed urazis ajniayds jo uonoipald (6661) ‘H ' ‘Jousoy pue A ‘ur
6¥97-1592 (VIDEY £ T4 [V “Sulj]apoul/sjudwaInseatl—sawWey UOISHIp MO|IIUN0d Jeuiue|

ur saponied-outu apIxo jo uonN[oAd [eardojoydIo (L661) H "Q *J3usoy puE ‘g uopue] O '] ‘Lo “A Jurx
. ZOT-S8 ‘LOT 2WD] pup ‘ISHQUIo7) "SOWEL UOISNYIP MOPINUNOD

ur sapnaed-ousu swedrour jo Sunnjoniisal puE SISAYIUAS (9661) ' "Q ‘JoUsOy pue "Q [l ‘nkoy “A ‘Buix
TYT-LLT (EWT "19S Josody “f

-aundas Ando[owW-331 Ay} ui pmoad desowofdde mef-1omod pasuryuy (€661) “M °S 19pur[pals pue ‘W ‘BM

0K MON '$Sald UOWRBIa (0L pun adualg jusoddy (1661) "N 'S ‘EY[eA0T] pue g "N "W 'SWEIIM

ey "o "A pue Jausoy H 'd [{:14

 J )

30




